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An apparatus, comprising: a zonal isolation assembly comprising: one or more solid tubular members 
each solid tubular member including one or more external seals; one or more perforated tubular 
members coupled to the solid tubular members, the perforated tubular members defining a longitudinal 
flow passage; one or more flow control valves operably coupled to the perforated tubular members for 
controllmg the flow of f luidic materials through the perforated tubular members; one or more 
temperature sensors located within the longitudinal flow passage of one or more of the perforated 
tubular members for monitoring the operating temperature within the perforated tubular members- one 
or more pressure sensors located within the longitudinal flow passage of one or more of the perforated 
tubular rriembers for monitoring the operating pressure within the perforated tubular members; and one 
or more flow sensors located within the longitudinal flow passage of one or more of the perforated 
tubular members for monitoring the operating flow rate wfthin the perforated tubular members; and a 
shoe coupled to the zonal isolation assembly; and a controller operably coupled to the flow control 
valves, the temperature sensors, the pressure sensors, and the flow sensors for monitoring the 
temperature, pressure and flow sensors and controlling the operation of the flow control valves- and 
wherein at least one of the solid tubular members and the perforated tubular members are formed by a 
radial expansion process performed within the wellbore; and an expansion device adapted to radially 
expand at least one of the solid tubular members or at least one of the perforated tubular members 
where the expansion device has first and second outer conical sections. 
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ISOLATION OF SUBTERRANEAN ZONES 

Cross Raference To Related Applications 

TMs application is a continuation-in-part of U.S. patent appHcation serial numt)er 
5 09/969.922. attorney docket nuwtoer 25791.69. filed on 10/3/2001, that was a 
continuation-in-part of U.S. patent application serial number 09/440.338, attorney 
doclcet number 25791.9.02. filed on 11/15/1999, that issued as U.S. Patent No. 
6.328.113. that claimed the benefit of the filing date of U.S. provisional patent 
application serial number 60/108.558, attorney doclcet number 25791.9. filed on 
10 1 1/16/1998, the disclosures of which are incorporated herein by reference. 

The present application is related to the following: (1) U.S. patent application serial no. 
09/454,139, attorney docket no. 25791.03.02, filed on 12/3/1999, (2) U.S. patent 
application serial no. 09/510.913. attomey docket no. 25791.7.02. filed on 2/23/2000. 

15 (3) U.S. patent application serial no. 09/502.350. attomey docket no. 25791.8.02, filed 
on 2/10/2000, (4) U.S. patent application serial no. 09/440.338. attomey docket no. 
25791.9.02, filed on 11/15/1999, (5) U.S. patent application serial no. 09/523.460, 
attomey docket no. 25791.11.02. filed on 3/10/2000. (6) U.S. patent application serial 
no. 09/512,895. attomey docket no. 25791.12.02. filed on 2/24/2000. (7) U.S. patent 

20 application serial no. 09/51 1 .941 , attomey docket no. 25791 .1 6.02. filed on 2/24/2000, 
(8) U.S. patent application serial no. 09/588.946. attomey docket no. 25791.17.02. filed 
on 6/7/2000. (9) U.S. patent applkatton serial no. 09/559.122. attomey docket no. 
25791.23.02, filed on 4/26/2000. (10) PCT patent application serial no. 
PCT/US0W18635. attomey docket no. 25791.25.02, fHed on 7/9/2000. (11) U.S. 

25 provisional patent application serial no. 60/162.671 . attomey docket no. 25791 J27. filed 
on 11/1/1999. (12) U.S. provisional patent application serial no. 60/154.047. attomey 
docket no. 25791.29. filed on 9/16/1999. (13) U.S. proviskmal patent application serial 
no. 60/159,082, attomey docket no. 25791.34, filed on 10/12/1999, (14) U.S. 
provisional patent application serial no. 60/159.039. attomey docket no. 25791.36, filed 

30 on 10/12/1999. (15) U.S. provisional patent application serial no. 60/159.033, attomey 
docket no. 25791.37. filed on 10/12/1999, (16) U.S. provistonal patent application serial 
no. 60/212.359. attorney docket no. 25791.38, filed on 6/19/2000. (17) U.S. provisional 
patent application serial no. 60/165,228. attomey docket no. 25791.39, filed on 
11/12/1999, (18) U.S. provisional patent application serial no. 60/221,443, attomey 
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docket no. 25791.45. filed on 7/28/2000. (19) U.S. provisional patent application serial 
no. 60^21,645, attorney docket no. 25791.46. filed on 7/28/2000. (20) U.S. proviskmat 
patent applicatkxi serial no. 60/233.638. attorney docket no. 25791.47. fOed on 
9^18«000, (21) U.S. provistonal patent application serial no. 60/237,334, attorney 
5 docket no. 25791.48. filed on 10/2/2000, (22) U.S. provistonal patent application serial 
no. 6W270.007. attorney docket no. 25791.50. filed on 2«)/200t; (23) U.S. provisional 
pdtent appHcation serial no. 60/262.434. attorney docket no. 25791.51. filed on 
1/17/2001; (24) U.S. provisional patent application serial no. 60/259,486. attorney 
docket no. 25791.52. filed on 1/3/2001; (25) U.S. provisional patent application serial 

10 no. eoimjAO. attorney docket no. 25791 ,61 . filed on 7/6/2001 ; (26) U.S. provisional 
patent application serial no; 60/313.453, attorney docket no. 25791.59. filed on 
8«M2001; (27) U.S. prDvisk>nal patent application serial no. 60Q17.985, attorney 
docket no. 25791.67. filed on 9/6/2001; (28) U.S. provistonal patent application serial 
no. 60/3318,386. attorney docket no. 25791.67.02. fited on 9/10/2001; and (29) U.S. 

15 utility patent application serial no. 09/969.922, attorney docket no. 25791.69. filed on 
10/3/2001, the disclosures of which are Incorporated herein l>y reference. 

Background of the Invention 

This invention relates generally to oil and gas exploration, arid in particular to isolating 
20 certain siibtenanean zones to facilitate oil and gas exptoration. 

During oil exploration, a wellbore typteally traverses a numl)er of zones within a 
subterranean fonnation. Some of these subterranean zones will produce oil and gas. 
while ottiers win not. Further, it Is often necessary to isolate subterranean zones from 
26 one another in order to facilitate the exptoration for and production of oil and gas. 

Existing methods for isolating subtenanean production zones in order to facilitate the 
exptoration for and production of oil and gas are complex and expensive. 

The present invention Is directed to overcoming one or more of the limitations of the 
30 existing processes for isolating subtenanean zones during oil and gas exploration. 

Summary of the Invention 

According to one aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly including: one or more solid tubular members, each 
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solid tubular member including one or more external seals, one or more perforated 
tubular members coupled to the solid tubular members, one or more flow control valves 
operably coupled to the perforated tubular members for controlling the flow of fluidic 
materials through the perforated tubular members, one or more temperature sensors 
5 operably coupled to one or more of the perforated tubular members for nrx)nitoring the 
operating temperature within the perforated tubular members, one or more pressure 
sensors operably coupled to one or more of the perforated tubular members for 
monitoring the operating pressure within the perforated tubular members, and one or 
wore flow sensors operably coupled to one or more of the perforated tubular members 

10 for monitoring the operating flow rate within the perforated tubular members, a shoe 
coupled to the zonal isolation assembly, and a controller operably coupled to the flow 
control valves, the temperature sensors, the pressure sensors, and the flow sensors for 
monitoring the temperature, pressure and flow sensors and controlling the operation of 
the flow control valves. At least one of the solid tubular members and the perforated 

15 tubular members are formed by a radial expansion process performed within the 
wellbore. 

According to another aspect of the present invention, a method of isolating a first 
subteoanean zone from a second subten-anean zone in a wellbore is provided that 

20 includes positioning one or more solid tubuiars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore. the perforated tubulars traversing the second subterranean zone, 
radially expanding at least one of the primary solid tubulars and perforated tubulars 
within the wellbore, fluididy coupling the perforated tubulars and the solid tubulars, 

25 preventing the passage of fluids from the first subterranean zone to the second 
subteoanean zone within the wellbore external to the solid tubulars and perforated 
tubulars, monitoring the operating temperaturtes, pressures, and flow rates within one 
or noore of the perforated tubulars. and controliing the flow of fluidic materials through 
the perforated tubulars as a functton of the monitored operating temperaturBs, 

30 pressures, and flow rates. 

According to another aspect of the present invention, a method of extracting materials 
from a producing subtenBnean zone in a wellbore. at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubulars 
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within the weiltx)re. positioning one or more perfofated tubulars within the welllwre, the 
perforated tutnilars traversing the producing subterranean zone, radially expanding at 
least one of the solid tulNJlars and the perforated tutxjlars within the welllwre. fluidicly 
coupling the solid tuixjlars with the casing, fluididy coupHng the perforated tubulars 
5 with the solid tubulars. fluididy isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore. fluMidy coupling at least one of the 
perforated tubulars wHh the produdng subterranean zone, monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and controlling the flow of fluidic materials through the perforated tubulars as a funcUon 
10 of the monitored operating temperatures, pressures, and flow rates. 


According to another aspect of the present Invention, a system for isolating a first 
subtenanean zone from a second subtenanean zone in a wellbore is provided that 
indudes means for positioning one or more solid tubulars within the wellbore. the solid 
15 tubulare travereing the first subtenanean zone, means for positioning one or more 
perforated tubulars within the wellbore. the perforated tubulare travereing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulare within the wellbore, means for fluididy coupling the perforated 
tubulare and the solid tubulare. means for preventing the passage of fluids from the firet 
20 subtenanean zone to the second subtenanean zone within the wellbore external to the 
solid tubulare and perforated tubulars. means for monitoring the operating 
temperatures, pressures', and flow rates within one or more of the perforated tubulare. 
and means for oontroiring the flow of fluidic materials through the perforated tubulare as 
a ftjnctlon of the monitored operating temperatures, pressures, and flow rates. 


25 


30 


According to another aspect of the present invention, a system for extracting materials 
from a produdng subtenanean zone in a wellbore. at least a portion of the wellbore 
induding a casing, is provided that indudes means for positioning one or more solid 
tubulare witMn the wellbore. means for positioning one or more perforated tubulare 
within the wellbore, the perforated tubulare traversing the produdng subterranean 
zone, means for radially expanding at least one of the solid tubulare and the perforated 
tubulare within the wellbore. means for fluididy coupling the solid tubulare with the 
casing, means for fluididy coupHng the perforated tubulare with the solid tubulare, 
means for fluididy isolating the produdng subtenanean zone from at least one other 
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subterranean zone within the weiibore, means for fluidicly coupling at least one of the 
perforated tubuiars with the producing subterranean zone, means for monitoring the 
operating temperatures, pressures, and flow rates within one or more of the perforated 
tubuiars, and means for controlling the flow of fluidic materials through the perforated 
5 tubuiars as a function of the monitored operating temperatures, pressures, and flow 
rates. 

According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly including: one or more solid tubular members, each 

10 solid tubular member including one or more external seals, one or more perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and one or wore solid tubular liners coupled to the interior surfaces of one or more of 
the perforated tubular members for sealing at least sonne of the radial passages of the 
perforated tubular members, and a shoe coupled tp.the zonal isolation assembly. At 

15 least one of the solid tubular members and the perforated tubular members are fooned 
by a radial expansion process performed within the weiibore, and the solid tubular 
liners are fonmed by a radial expansion process performed within the weiibore. 

According to another aspect of the present invention, a method of isolating a first 
20 subtenanean zone from a second subtenranean zone in a weiibore is provided that 
includes positioning one or nnore solid tubuiars within the weiibore, the solid tubuiars 
traversing the first subtenanean zone, positioning one or more perforated tubuiars 
each including one or more radial passages within the weiibore, the perforated tubuiars 
traversing the second subterranean zone, radially expanding at least one of the solid 
25 tubuiars and perforated tubuiars within the weiibore, fluidicly coupling the perforated 
tubuiars and the primary solid tubuiars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the weiibore extemal to the 
primary solid tubuiars and perforated tubuiars, positioning one or more solid tubular 
liners within the interior of one or more of the perforated tubuiars, and radially 
30 expanding and plastically deforming the solid tubular liners within the interior of one or 
more of the perforated tubuiars to fluidicly seal at least some of the radial passages of 
the perforated tubuiars. 
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According to another aspect of the present Invention, a method of extracting materials 
from a producing subterranean zone In a wellt)ore. at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubulars 
within the weHbore. positioning one or niore perforated tubulars each including one or 
5 more radial passages within the wellbore. the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluldldy coupUng the solid tubulars with the 
casing, fluidicly coupling the perforated tubulars. with the solid tubulars, flutdidy 
isolating the producing subterranean zone from at least one other subterranean zone 
10 within the weHbore. fluididy coupling at least one of the perforated tubulars with the 
producing subtenanean zone, positioning one or more solid tubular liners within the 
Interior of one or more of the perforated tubulars. and radially expanding and plastically 
defomfiing the solid tubular liners within the interior of one or more of the perforated 
tubulars to fiuldicly seal at least some of the radial passages of the perforated tubulars. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore Is provided that 
includes means for positioning one or more solid tubulars within the weHbore, the solid 
tubulars traversing the first subterranean zone, rneans for positioning one or more 
perforated tubulars each including one or more radial passages within the wellborB. the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 
means for fluidicly coupling the perforated tubulars and the soOd tubulars. means for 
preventing the passage of fluids from the first subtenanean zone to the second 
subterranean zone within the wellbore external to the primaiy solid tubulars and 
perforated tubulars, means for positioning one or nrmre solid tubular liners within the 
interior of one or more of the perforated tubulars, and means for radially expanding and 
plastically defomiing the solid tubular liners within the Interior of one or more of the 
perforated tubulars to fiuldldy seal at least some of the radial passages of the 
perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a wellbore. at least a portion of the wellbore 
including a casing, is provided that indudes means for positioning one or more solid 
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tubulars within the wellbore, means for positioning one or more perforated tubulans 
each Including one or more radial passages within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluldidy 
5 coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars, means for fluididy Isolating the producing subterranean 
2x>ne from at least one other subterranean zone within the wellbore. means for fluidicly 
coupling at least one of the perforated tubulars with the producing subtenanean zone, 
means for positioning one or more solid tubular liners within the interior of one or more 
10 of the perforated tubulars. and means for radially expanding and plastically deforming 
the solid tubular liners within the interior of one or more of the perforated tubulars to 
fluididy seal at least some of the radial passages of the perforated tubulars. 

According to another aspect of the present invention, an apparatus is provided that 
15 indudes a zonal isolation assenrri^lyinduding: one or rnore solid tubular member^^ 

solid tubular member induding one or more extemal seals, one or rmre perforated 
tubular members each induding radial passages coupled to the sdid tubular nnembers, 
and a sealing material coupled to at least some of the perforated tubular memt>ers for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isdation assembly. 

According to another asped of the present invention, a method of isolating a first 
subterranean zone from a second subterranean ^e in a wellbore is provided that 
indudes positioning one or more solid tubulars witNn the wellbore, the solid tubulars 

25 traversing the first subtenranean zone, positioning one or more perforated tubulars 
each induding one or wore radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore. fluididy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 

30 subterranean zone to the second subterranean zone within the wellbore extemal to the 
primary solid tubulars and perforated tubulars, sealing off an annular region within at 
least one of the perforated tubulars, and injeding a hardenable fluidic sealing material 
into the sealed annular regions of the perforated tubulars to seal off at least some of 
the radial passages of the perforated tubulars. 
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AooonJIng to another aspect of the present invention, a method of extracting materials 
from a pnxlucing subterranean zone in a wellbore. at least a portion of the wellbore 
Including a casing, js provided that includes positioning one or more solid tubulare 
within the wellbore, positioning one or more perforated tubulars each including one or 
wore radial passages within the wellbore. the perforated tubulars traversing the 
produdng subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore. fluididy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars. fluididy 
isolating the produdng subterranean zone from at least one other subterranean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subtenanean zone, sealing off an annular region within at least one of the 
perforated tubulars. and injeding a hardenable fluidic sealing material into the sealed 
annular regions of the perforated tubulars to seal off at least some of the radial 
passages of the perforated tubulars. 

According to another asped of the present invention, a system for isolating a first 
subtenranean zone from a second subten-anean zone in a wellbore Is provided that 
indudes means for positioning one or more solid tubulars within the wellbore. the solid 
tubulars traversing the first subtenanean zone, means for positioning one or more 
perforated tubulars each induding one or more radial passages within the weUbore. the 
perforated tubulars traversing the second subtenanean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars wtthin the wellbore. 
means for fluididy coupling the perforated tubulars and the sdid tubulars. means for 
preventing the passage of fluids from ttie first subterranean zone to the second 
subterranean zone wittiin the wellbore external to ttie primary solid tubulars and 
perforated tubulars, means for sealing off an annular region within at least one of the 
perforated tubulars. and means for injecting a hardenable fluidic sealing material Into 
the sealed annular regions of ttie perforated tubulars to seal off at least some of the 
radial passages of ttie perforated tubulars. 

According to another asped of ttie present Invention, a system for extracting materials 
from a produdng subterranean zone in a wellbore. at least a portion of ttie wellbore 
induding a casing, is provided ttiat indudes means for positioning one or more solid 
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tubulars within the welibore. means for positioning one or more perforated tubulars 
each including one or more radial passages within the welibore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the welibore, means for fluidldy 
5 coupling the solid tubulars with the casing, means for fluidicly coupling the perforated 
tubulars with the solid tubulars, means for fluidicly isolating the producing subten^nean 
zone from at least one other subterranean zone within the welibore^ means for fluididy 
coupling at least one of the perforated tubulars with the produdng subteranean zone, 
means for sealing dff an annular region within at least one of the perforated tubulars, 
10 and means for injecting a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tubulars to sea\ off at least some of the radial passages of the 
perforated tubulars. 

According to another aspect of the present invention, an apparatus is provided that 
15 indudes a zonal isolation assembly positioned within a welibore that traverses a 
subtenranean formation induding: one or more solid tubular members, each solid 
tubular member induding one or more extemal seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
20 tubular members are formed by a radial expansion process performed within the 
welibore, and at least one of the perforated tubular nnembers are radially expanded into 
intimate contact with the subtenranean fomnation. 

According to another aspect of the present invention, a method of isolating a first 
25 subterranean zone from a second subtenranean zone In a welibore Is provided that 
indudes positioning one or wore solid tubulars within the welibore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the welibore each induding one or more radial passages, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the primary 
30 solid tubulars and perforated tubulars wittiin the welibore, radially expanding at least 
one of the perforated tubulars Into intimate contad with the second subterranean zone, 
fluididy coupling the perforated tubulars and the solid tubulars, and preventing the 
passage of fluids from the first subterranean zone to the second subtenranean zone 
within the welibore extemal to the solid tubulars and perforated tubulars. 
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According to another aspect of the present Invention, a method of extracting materials 
fron) a producing sut>tenanean zone In a weHbore, at least a portion of the wetlt)ore 
Including a casing, is provided that Includes positioning one or mor© solid tulHJlars 
5 within the welll)ore. posltioning-one or more perforated tubulars within the wellbore 
each Including one or more radial passages, the perforated tubulars traversing the 
producing subtenanean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore. radially expanding at least one of the 
perforated tubulars into intimate contact with the producing subterranean zone. flukUdy 
10 coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars. fluididy Isolating the producing subtenanean zone from at least 
one othfer subterranean zone within the wellbore. and fluidicly coupling at least one of 
the perforated tubulars with the producing subtenanean zone. 

15 According to another aspect of the present invention, a system for isolating a first 
subtenanean zone from a second subtenanean zone In a wellbore is provided that 
Includes means for positioning one or more sofid tubulars within the weUbore. the solid 
tubulars traversing the first subtenranean zone, means for positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the second subtenanean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 
means for radially expanding at teast one of the perforated tubulais Into intimate 
contact with the second subterranean zone, means for fluWIdy coupling the perforated 
tubulars and the solid ti4>uiars. and means for preventing the passage of fluids from the 
first subterranean zone to the second subtenanean zone within the wellbore external to 
the solid tubulars and perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subtenanean zone in a wellbore. at least a portion of the wellbore 
including a casing, is provided that Includes means for positioning one or more solid 
tubulars within the wellbore. means for positioning one or more perforated tubulars 
within the wellbore each including one or more radial openings, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the weHbore. means for radially 
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expanding at least one of the perforated tubulars into intimate contact with the 
producing subten^nean zone, means for fluidicly coupling the solid tubulars with the 
casing, means for fluididy coupling the perforated tulHjIars with the solid tubulars, 
means for fluidicly isolating the producing subterranean zone from at least one other 
5 subten-anean zone within the wellbore, and means for fluididy coupling at least one of 
the perforated tubulars with the produdng subterranean zone. 

According to another aspect of the present invention, an apparatus is provided that 
indiides a zonal isdation assembly positioned within a wellbore that traverses a 

10 subterranean fbnnation and indudes a perforated wellt)ore casing, tnduding: one or 
more solid tubular members, each solid tubular member induding one or more external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 

15 process perfomned within the wellbore, and at least one of the perforated tubular 
members are radially expanded into intimate contact with the perforated wellbore 
casing. 

According to another aspect of the present invention, a method of isolating a first 
20 subterranean zone from a second subterranean zone in a wellbore that indudes a 
perforated casing that traverses the second subterranean zone, is provided that 
indudes positipning one or more solid tubulars within the wellbore, the solid tubulans 
traversing the first subterranean zone, positioning one or more perforated tubulars 
wtthin the wellbore each induding one or more radial passages, the perforated tubulars 
25 traversing the second subterranean zor^, radially expanding at least one of the primary 
solid tubulars and perfonsited tubulars within the wellbore, radially expanding at least 
one of the perforated tubulars into intimate contact with the perforated casing, fluididy 
coupling the perforated tubulars and the solid tubulars, and preventing the passage of 
fluids from the first subterranean zone to the second subten^nean zone within the 
30 wellbore external to the solid tubulars and perforated tubulars. 

According to another aspect of the present invention, a method of extracting materials 
from a produdng subterranean zone in a wellt>ore. at least a portion of the wellbore 
induding a casing and a perforated casing that traverses the produdng subterranean 
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zone, is provided that includes positioning one or more solid tubuiars wHhln the 
wellbore. positioning one or nnore perforated tubuiars within the weilbore each including 
one or more radial passages, the perforated tubuiars traversing the producing 
subterranean zone, radially expanding at least orie of the solid tubuiars and the 
5 perforated tubuiars within the wellbore. radially expanding at least one of the perforated 
tubuiars into intimate contact with the perforated casing, fluidicly coupling the solid 
tubuiars with the casing, fluidicly coupling the perforated tubuiars with the solid 
tubulab. fluididy isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore. and fluidicly coupling at least one of the 
10 perforated tubuiars with the producing subterranean zone. 

According to another aspect of the present invention, a system for isolating a firet 
subterranean zone from a second subterranean zone in a wellbore that includes a 
perforated casing that traverses the second subterranean zone, is provided that 

15 includes means for positioning one or more solid tubuiare within the wellbore. the solid 
tubuiars traversing the firet subterranean zone, means for positioning one or more 
perforated tubuiars within the wellbore each including one or more radial passages, the 
perforated tubuiars travereing the second subterranean zone, means for radially 
expanding at least one of the solid tubuiars and perforated tubuiars within the wellbore. 

20 means for radially expanding at least one of the perforated tubuiars into intimate 
contact with the perforated casing, means for fluidicly coupling the perforated tubuiars 
and the solid tubuiars, and means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore extemal to the 
solid tubuiars and perforated tubuiare. 

25 . 

According to^another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
induding a casing and a perforated casing that traverses the producing subterranean 
zone, that includes means for positioning one or more solid tubuiars within the 
30 wellbore. means for positioning one or more perforated tubuiars within the wellbore 
each including one or more radial openings, the perforated tubuiars traversing the 
producing subterranean zone, means for radially expanding at least one of the solid 
tubuiars and the perforated tubuiars within the wellbore. means for radially expanding 
at least one of the perforated tubuiare into intimate contact with the perforated casing. 
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means for flutdicly coupling the solid tubulars with the casing, means for fluididy 
coupling the perforated tutnjlars with the solid tubulars, means for fluidicly isolating the 
producing subterranean zone from at least one other subterranean zone within the 
wellbore. arKl means for fluidicly coupling at least one of the perforated tubulars with 
5 the producing subterranean zone. 

According to another aspect of the present Invention, an apparatus is provided that 
Includes a zonal Isolation assembly including: one or more solid tubular members, each 
stolid tutHilar member including one or more extemal seals, one or more perforated 

10 tubular members each including radial passages coupled to the solM tubular members, 
and one or more perforated tubular liners each including one or more radial passages 
coupled to the interior surfaces of one or more of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
menibers and the perforated tubular members are formed by a radial expansion 

15 process perfomned within the wellbore, and the perforated tubular liners are fonned by 
a radial expansion process perfomied within the wellbore. 

According to. another aspect of the present invention, a method of ^dating a first 
subtenanean zone from a second subtenranean zone In a wellbore is provided ttiat 

20 includes positioning one or more solid tubulars within the wellbore. the solid tutHJiars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
each Including one or tmre radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 

25 tubulars and the primary sdkJ tubulars, preventing the passage of fluids from the first 
subtenanean zone to the second subterranean zone within the wellbore extemal to the 
primary solid tubulars and perforated tubulars, pidsitionlng one or more perforated 
tubular liners within the interior of one or more of the perforated tubulars, and radially 
expanding and plastically defomiing the perforated tubular liners within the interior of 

30 one or more of the perforated tubulars. 

According to another aspect of the present invention, a method of extrading materials 
from a produdng subterranean zone in a wellbore. at least a portion of the wellbore 
including a casing, is provided that indudes positioning one or more solid tubulars 
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Within the wellbore. positioning one or more perfoiated tubulars each including one or 
more radial passages within the wellboie. the perforated tubulars traversing the 
producing subterranean zone, radlalty expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore. fluldicly coupling the solid tubulars with the 
casing, fluldicly coupling the perforated tubulars with the sofid tubulars. fluldicly 
isolating the producing subterranean zone from at least one other subten^n zone 
within the wellbore. fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone, positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and radially expanding and 
plastically deforming the perforated tubular liners within the interior of one or more of 
the perforated fojbulars. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subtenanean zone In a wellbore is provided that 
includes means for positioning one or more solid tubulars within the wellbore. the solid 
tubulars traversing the first subtenanean zone, means for positioning one or more 
perforated tubulars each Including one or more radial passages within the wellbore. the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 
means for fluididy coupling the perforated tubulars and the sOTid tubulars. means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars. means for positioning one or more perforated tubular liners within 
the .nterior of one or more of the perforated tubulars. and means for radially expanding 
and plastically defomiing the perforated tubular liners within the interfor of one or more 
Of the perforated tutHjtars. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a wellbore. at least a portion of the wellbore 
.nc/uding a casing, is provided that includes means for positioning, one or more solid 
tubulars Within the wellbore. means for positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore. the perforated tubulars 
traversing the producing subtenanean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore. means for fluididy 
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coupling the solid tubulars with Vne casing, means for fluididy coupling the perforated 
tutnjiars with the solid tubulars, means for fluididy isdating the produdng subterranean 
zone from at least one other subterranean zone witWn the weilbore. means for fluididy 
coupling at least one of the perforated tubulans with the produdng subterranean zone, 
means for positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubidars. and means for radially expanding and plastically 
deforming the perforated tubular liners within the interior of one or more of the 
perforated tubulars. 

According to another asped of the present invention, an apparatus is provided that 
indudes a zonal isolation assembly induding: one or more solid tubular members, each 
sdid tubular member Induding one or more extemal seals, two or more perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and one or more oneway valves for controllably fluididy coupling the perforated 
tubular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular members and the perforated tubular mentbers are fonned by a radial 
expanston process perfonned within the weilbore. 

According to another asped of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone having a plurality of produdng 
zones in a weilbore is provided that indudes positioning one or more solid tubulars 
within the weilbore. the solid tubulars traversing the first subtenanean zone, positioning 
two or more perforated tubulars each including one or more radial passages within the 
weilbore, the perforated tubulars traversing the second subtenanean zone, radially 
expanding at least one of the solid tubulars and perforated tubulare vvithin the weDbore, 
fluididy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subtenanean zone to the second subterranean zone 
within the weilbore externa! to the primary solid tubulars and perforated tubulars. and 
preventing fluids from passing from one of the produdng zones that has not been 
depleted to one of the produdng zones that has been depleted. 

According to another aspect of the present invention, a method of extracting materials 
from a weilbore having a plurality of produdng subtenranean zones, at least a porflon of 
the weilbore induding a casing, is provided that indudes positioning one or more solid 
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tubulars within the welltwre. positioning two or moiB perforated tutHJiars each including 
one or more radial passages within the wellbore. the perforated tubulars traversing the 
producing subterranean zones, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore. fluididy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the soHd tubulars. fluididy 
isolating the produdng subterranean zone from at least one other subterranean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, preventing fluids from passing from one of the produdng 
zones that has not been depteted to one of the producing zones that has been 
depleted. 

According to another asped of the present invention, a system for isolating a first 
subterranean zone from a second subtenanean zone having a plurality of produdng 
zones in a wellbore is provided that indudes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each Induding one or more 
radial passages within the weHbore. the perforated tubulars travereing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore. means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subtenxinean zone within the wellbore external to the 
prinrary solid tubulars and perforated tubulars. means for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars. 
and means for preventing fluids from passing from one of the produdng zones that has 
not been depteted to one of the producing zones ttiat has been depleted. 

According to another aspect of the present invention, a system for extracting materials 
from a plurality of produdng subterranean zones in a wellbore. at teast a portion of the 
wellbore induding a casing, is provided that includes means for positioning one or 
more solid tubulars within the wellbore. means for positioning one or more perforated 
tubulars eadi induding one or more radial passages wittiin the wellbore, the perforated 
tubulars traversing the produdng subterranean zones, means for radially expanding at 
least one of the sdid tubulars and the perforated tubulars within the wellbore. means 
for fluididy coupling the solid tubulars with the casing, means for fluididy coupling the 
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perforated tubulars with the solid tubulars, means for fiuidicly isolating the producing 
subterranean zone from at least one other subten^nean zone within the wellbore, 
nneans for fluidicly coupling at least one of the perforated tubulars with the producing 
subtenranean zone, means for positioning one or more perforated tubular liners within 
5 the interior of one or more of the perforated tubulars, and means for preventing fluids 
from passing from one of the produdng zones that has not been depleted to one of the 
produdng zones that has t>een depleted. 

According to arrother aspect of the present invention, an apparatus for extracting 
10 geothennal energy from a subterranean formation containing a source of geothennal 
energy is provided that includes a zonal isolation assembly positioned within the 
subterranean fonrotion including: one or more solid tubular members, each solid 
tubular member including one or more extemal seals, one or more perforated tubular 
nf>embers each including radial passages coupled to the solid tubular members, and 
15 one or more perforated tubular liners each including one or more radial passages 
coupled to the interior surfaces of one or more of the perforated tubular nr^embers, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 
process performed within the wellbore. 

20 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subtenranean zone including a source of geothermal 
energy In a wellbore is provided that Includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subtenanean zone, positioning 

25 one or more perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars traversing the second subtenranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
fluidicly coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subtenranean zone to the second subtenranean zone 

30 within the wellbore external to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars, and radially expanding and plastically deforming the perforated 
tubular liners within the interior of one or more of the perforated tubulars. 
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According to another aspect of the present Invention, a method of extracting 
geothermal energy from a subtenanean geothermal zone In a wellbore. at least a 
portion of the wellbore including a casing, is provided that Includes positioning one or 
more solid tubuiars within the wellbore. positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore. the perforated tubulars 
traversing the subterranean geothemial zone, radially expanding at least one of the 
sdld tubuiars and the perforated tubuiars within the wellbore. fluidlciy coupling the solid 
tubuiars with the casing, fluidlciy coupling the perforated tubuiars with the solid 
tubuiars. fluidlciy Isolating the subtenanean geothemial zone from at least one other 
subterranean zone within the wellbore. and fluididy coupling at least one of the 
perforated tubuiars with the subtenanean geothemial zone. 

According to another aspect of the present Invention, a system for Isolating a first 
subterranean zone from a second geothemial subtenanean zone In a wellbore is 
provided that Includes means for positioning one or more send tubuiars within the 
wellbore. the solid tubuiars traversing the first subtenanean zone, means for 
positioning one or more perforated tubuiars each including one or more radial 
passages within the wellbore. the perforated tubuiars traversing the second geothem«l 
subtenanean zone, means for radially expanding at least one of the soHd tubuiars and 
perforated tubuiars within the wellbore. means for fluidlciy coupling the perforated 
tubuiars and the solid tubuiars. and means for preventing the passage of fluids from the 
first subterranean zone to the second geothemial subtenanean zone within the 
wellbore external to the primary solid tubuiars and perforated tubuiars. 

According to another aspect of the present Invention, a system for extracting 
geothermal energy from a subtenanean geothermal zone in a wellbore. at least a 
port.on of the wellbore including a casing, is provided that includes means for 
posiKoning one or more solid tubuiars within the wellbore. means for positioning one or 
more perforated tubuiars each including one or more radial passages within the 
wellbore. the perforated tubuiars traversing the subtenanean gepthem,al zone, means 
for radially expanding at least one of the solid tubuiars and the perforated tubuiars 
w,th,n the wellbore. means for fluididy coupling the sdld tubuiars with the casing 
means for fluididy coupling the perforated tubuiars with the solid tubuiars. means fo^ 
flu.d.cly isolating the subtenanean geothem«l zone from at least one other 
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subterranean zone within the weltbore, and means for fiuidtciy coupling at least one of 
the perforated tubulars with the subtenranean geothenmai zone. 

According to another aspect of the present invention, an apparatus is provided that 
5 includes a zonal isolation assembly including: one or more solid tubular members, each 
solid tubular member including one or more external seals, one or more perforated 
tubular mem^rs each including one or more radial passages coupled to the solid 
tubular members, and a shoe coupled to the zonal Isolation assembly. At least one of 
the solid tubular members and the perforated tubular members are fomied by a radial 
10 expansion process perfomied within the wellbore, and the radial passage of at least 
one of the perforated tubular members are cleaned by further radial expansion of the 
perforated tubular members within the weiibore. 

According to another aspect of the present invention, a method of isolating a first 
15 subtenranean zone from a second subterranean zone in a weiibore is provided that 
includes positioning one or mora solid tubulars within the weiibore. the solid tubulars 
traversing the first subtenranean zone, positioning one or more perforated tubulars 
within the wellt>ore each including one or mora radial passages, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the primary 
20 solid tubulars and perforated tubulars within the weiibore, fluidicly coupling the 
perforated tubulars and the solid tubulars, praventing the passage of fluids from the 
first subtenranean zone to the second subterranean zone within the weiibore external to 
the solid tubulars and perforated tubulars, and cleaning materials from the radial 
passages of at least one of the perforated tubulara by further radial expansion of the 
25 perforated tubulars within the weiibore. 

According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a weilbora, at least a portion of the weiibore 
indudtng a casing, is provided that includes positioning one or nriora solid tubulars 
30 within the weilbora, positioning one or more perforated tubulara within the weiibore 
each including one or more radial passages, the perforated tubulara traveraing the 
producing subterranean zone, radially expanding at least one of the solid tubulara and 
the perforated tubulars within the weilbora, fluidicly coupling the solid tubulara with the 
casing, fluidicly coupling the perforated tubulara with the solid tubulara, fluidicly 
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isolating the producing subterranean zone from at least one other subterranean zone 
wHhln the wellbore. fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, monitoring the operating temperatures, pressures, and 
flow rates within one or more of the perforated tubulars. and cleaning materials from 
the radial passages of at least one of the perforated tubutars by further radial 
expansion of the perforated tubulars within the wellbore. 

According to another aspect of the present Im/ention. a system for isolating a first 
subterranean zone from a second subterranean zone In a wellbore Is provided that 
includes means for positioning one or more solid tubulars within the wellbore. the solid 
tubulars traversing the first subtenanean zone, means for positioning one or more 
perforated tubulars vnthin the welibore each Including one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the soHd tubulars and perforated tubulars within the wellbore 
means for fluidicly coupling the perforated tubulars and the solid tubulars. means for 
preventing the passage of fluids from the first subterranear> zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars. and means for cleaning materials from the radial passages of at least one of 
the perforated tubulars by further radial expansion of the perforated tubulars within the 
20 wellbore. 

According to another aspect of the present Invention, a system for extracting materials 
from a producing subterranean zone in a weHboie. at teast a portion of the welibore 
mdudlng a casing. Is provided that includes means for positloriing one or more soMd 
tubulars Within the wellbore. means for positioning one or more perforated tubutars 
within the wellbore each including one or more radial passages, the perforated tubulars 
•raversmg the producing subtenanean zone, means for radiaHy expanding at least one 
of the solid tubulars arxl the perforated tubulars within the wellbore. means for fluidicly 
coupling the solid tubulars with the casing, means for fluidicly coupling the perforated 
tubulars with the solid tubulars. means for fluidicly isolating the producing subtenanean 
zone from at least one other subterranean zone within the wellbore. means for fluidicly 
couphng at least one of the perforated tubulars with the producing subterranean zone 
and means for cleaning materials from the radial passages of at least one of the 


25 


30 


20 


perforated tubulars by further radial expansion of the perforated tubulars within the 
Mvellbore. 

Brief Description of the Drawings 
FIG. 1 is a fragmentary cross-sectional view illustrating the isolation of subterranean 
5 zones. 

Fig. 2a is a cross sectional illustration of the placement of an illustrative embodiment of 
a system for isolating subterranean zones within a borehole. 

10 Fig. 2b is a cross sectional illustration of the system of Fig. 2a during the injection of a 
fluidic material into the tubular support member. 

Fig. 2c is a cross sectional illustration of the system of Fig. 2b while pulling the tubular 
expansion cone out of the wellbore. 

15 

Fig. 2d is a cross sectional illustration of the system of Fig. 2c after the tubular 
expansion cone has been completely pulled out of the wellbore. 

Fig. 3 is a cross sectional illustration of an illustrative embodiment of the expandable 
20 tubular members of the system of Fig. 2a. 

Fig. 4 is a flow chart illustration of an illustrative embodiment of a method for 
manufacturing the exparnlable tubular member cS Fig. 3. 

25 Fig. 5a is a cross sectional illustration of an illustrative embodiment of the upsetting of 
the ends of a tubular member. 

Fig. 5b is a cross sectional illustration of the expandable tubular member of Fig. 5a 
after radially expanding and plastically defonming the ends of the expandable tubular 
30 member. 

Fig. 5c is a cross sectional illustration of the expandable tubular mernber of Fig. 5b 
after forming threaded conrtections on the ends of the expandable tubular member. 
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Fig. 5d is a cross sectional illustration of the expandable tubular member of Fig. 5c 
after coupling sealing members to the exterior surface of the intemiediate unexpended 
portion of the expandable tubular member. 

Fig. 6 is a cross-sectional illustration of an exemplary embodiment of a tubular 
expansion cone. 

Fig. 7 is a cross-sectional Illustration of an exemplary embodiment of a tubular 
expansion cone. 

Fig. 8 is a fragmentary cross sectional illustration of an aHemative embodiment of the 
system for isolating subtenanean zones of Fig. 1. 

Fig. 9 is a fragmentary cross sectional iliustration of an embodiment of a method for 
15 lining one of the perforated tubular members of the system for Isolating subterranean 
zones of Fig. 1 with a solid tubular liner. 

Fig. 10 is a fragmentary cross sectional illustration of an embodiment of a method for 
sealing one of the perforated tubular members of the system for Isolating subterranean 
20 zones of Rg. 1 with a hardenable fluidic sealing material. 

Fig. 1 1 is a fragmentary cross sectional illustration of an embodiment of a method for 
ooupHng one of the perforated tubular members of the system for isolating 
subtenanean zones of Fig. l with the surrounding subteriBnean formation. 


25 


30 


Fig. 12 is a fragmentary cross sectional illustration of an embodiment of a method for 
coupling one of the perforated tubular members of the system for Isolating 
subtenanean zones of Fig. 1 with a sunounding perforated wellbore casing. 

Fig. 13 is a fragmentary cross sectional iliustration of an embodiment of a method for 
lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with another perforated tubular member. 
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Fig. 14 is a fragmentary cross sectional illustration of an alternative emtxxliment of the 
system for isolating subtenranean zones of Fig. 1 that inciudes a one-way valve for 
preventing flow from a producing zone into a depleted «>ne. 

5 Fig. 15 is a fragmentary cross sectional illustration of an aRemative embodiment of the 
system for isolating subterranean zones of Fig. 1 in which the system is used to extract 
geothermal energy from a subterranean geothemfKil zone. 

. Detailed Descriptton of the Illustrative Embodiments 

10 An apparatus and method for isolating one or more subten^nean zones from one or 
more other subterranean zones is provided. The apparatus and method permits a 
producing zone to be isolated from a nonprodudng zone using a combination of solid 
and slotted tubulars. In the production mode, the teachings of the present disclosure 
may be used in combination with conventional, well known, production completion 

1 5 equipment and methods using a series of packers, solid tubing, perforated tubing, and 
sliding sleeves, whteh will be inserted into the disclosed apparatus to perniit the 
commingling and/or isolation of ttie subterranean zones from each other. 

Refemng to Fig. 1, a wellbore 105 Including a casing 110 are posittoned in a 
20 subtenranean fonnation 115. The subtenranean formation 115 Includes a number of 
productive and non-productive zones, including a water zone 120 and a tergeted oil 
sand zone 125. During expkMation of the subterranean fonnation 115. the wellbore 
105 may be extended in a well kndm manner to traverse the various productive and 
non-productive zones, including the water zone 120 and the tergeted oil sand zone 
25 125. 

In a preferred embodiment, in order to fluididy isolate the water zone 120 from the 
tergeted oil sand zone 125, an apparatus 130 Is provided that includes one or more 
sections of solid casing 135. one or more external seals 140. one or more sectfons of 
30 perforated casing 145, one or more intermediate sections of solid casing 150, and a 
solid shoe 155. In several exemplary embodiments, ttie perforated casing 145 includes 
one or more radial passages. 
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The solid casing 135 provides a fluid conduit that transmits fluids and other materials 
from one end of the solid casing 135 to the other end of the sofid casing 135. The solid 
casing 135 may comprise any numbei- of conventional commercially available sections 
of solid tubular casing such as. for example, oilfieid tubulars fabricated tiom chiomlum 
steel or fiberglass. In a prefened embodiment, the solid casing 135 comprises oilfield 
tubulars available from various foreign and domestic steel mills. 

The solid casing 135 is preferably coupled to the casing 110. The solid casing 135 
may be coupled to the casing 110 using any number of conventional commercially 
available processes such as. for example, welding, slotted and expandable connectors 
or expandable solid connectors. In a preferred embodiment, the solid casing 135 is 
coupled to the casing 1 10 by using expandable solid connectors. The solid casing 136 
may comprise a plurality of such solid casing 135. 

The solid casing 135 is preferably coupled to one more of the perforated casings 145 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
conventional commerdally available processes such as. for example, welding, or 
slotted and expandable connectors. In a preferred embodiment, the solid casing 135 is 
coupled to the perforated casing 145 by expandable solid connectors. 

In a preferred embodiment, the casing 135 includes one more vahre members 160 for 
controlling the flow of fluids and other materials within the interior region of the casing 
135. In an alternative embodiment, during the production mode of operation an 
internal tubular string with various anangements of packers, perforated tubing, sliding 
sleeves, and valves may be employed within the apparatus to provide various options 
for commingling and isolating subtenanean zones from each other while providing a 
fluid path to the surface. 

In a particulariy preferred embodiment, the casing 135 is placed into the wellbore 105 
by expanding the casing 135 in the radial direction into intimate contact with the interior 
walls of the wellbore 105. The casing 135 may be expanded In the radial direction 
using any number of conventional commercially available methods. 
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The seals 140 prevent the passage of fluids and other materials within the annular 
region 165 between the solid casings 135 and 150 and the wellbore 105. The seals 
140 may comprise any numt)er of conventional commercially available sealing 
materials suitable for sealing a casing in a wellbore such as, for example, lead, rubber 

5 or epoxy. in a preferred embodiment, the seals 140 comprise Stratalok epoxy material 
available from Halliburton Energy Services. The perforated casing 145 penults fluids 
and other materials to pass into and out of the interior of the perforated casing 145 
from and to the annular region 165. In this manner, oil and gas may be produced from 
a producing subterranean zone within a subterranean fonnation. The perforated 

10 casing 145 may comprise any numk>er of conventional commercially available sections 
of slotted tubular casing. In a prefenred embodiment, the perforated casing 145 
comprises exparuJable slotted tubular casing available from Petroline in Aberdeen, 
Scotland. In a particulariy prefenBd embodiment, the perforated casing 145 comprises 
expandable slotted sandscreen tubular casing available from Petroline in Aberdeen, 

15 Scotland. 

The perforated casing 145 is preferably coupled to one or more solid casing 135. The 
perforated casing 145 may be coupled to the solid casing 135 using any number of 
conventional commercially available processes such as, for example, welding, or 
20 slotted or solid expandable connectors. In a preferred embodiment, the perforated 
casing 145 is coupled to the solid casing 135 by expandable solid connectors. 

The peribrated casing 145 is preferably coupled to one or more intermediate solid 
casings 150. The perforated casing 145 may be coupled to the Intemnediate solid 
25 casing 150 using any number of conventional conrunerdally available processes such 
as, for example, welding or exparKlable solid or slotted connectors. In a preferred 
embodiment, the perforated casing 145 is coupled to the intermediate solid casing 150 
by expandable solid connectors. 

30 The last perforated casing 145 is preferably coupled to the shoe 155. The last 
perforated casing 145 may be coupled to the shoe 155 using any number of 
conventional commercially available processes such as, for example, welding or 
expandable solid or slotted connectors. In a preferred embodiment, the last perforated 
casing 145 is coupled to the shoe 155 by an expandable solid connector. 
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In an alternative embodiment, the shoe 155 is coupled directly to tiie last one of the 
intennediate solid casings 150. 

in a preferred emtxxliment. the perforated casings 145 are positioned within the 
weUxMe 105 by expanding the perforated casings 145 in a radial direction into intimate 
contact with the interior walls of the weObore 105. The perforated casings 145 may be 
expanded in a radial direction using any number of conventional commerdaily available 
processes. 

The intermediate solid casing 150 perniHs fluids and other materials to pass between 
adjacent perforated casings 145. The intemnediate solid casing 150 may comprise 
any number of conventional commercially available sections of solid tubular casing 
such as. for example, oilfield tubulars fabricated from chromium steel or fiberglass. In 
a preferred embodiment, the intermediate solid casing 150 oonH>rises oilfield tubulars 
available finom foreign and domestic steel mills. 

The intenmediate solid casing 150 is preferably coupled to one or more sections of the 
perforated casing 145. The intennediate solid casing 150 may be coupled to the 
perforated casing 145 using any number of conventional commercially availabte 
processes such as. for exampte, welding, or soiki or slotted expandable connectors, in 
a preferred embodiment, the intermediate solid casing 150 is coupled to the perforated 
casing 145 by expandabte solid connectors^ The intermediate solid casing 150 may 
comprise a piurafity of such intenmediate solid casing 1 50. 

In a preferred embodiment, the each intennediate solid casing 150 includes one more 
valve members 170 for controlling the How of fluids and other materials within the 
interior region of the intennediate casir^ 150. In an alternative embodiment, as will be 
recognized by persons having ordinary skill in the art and the ber>efit of the present 
disclosure, during the production mode of operation, an internal tubular string with 
various arrangements of paclters, perforated tubing, sliding sleeves, and valves may be 
employed within the apparatus to provide various options for commingling and isolating 
subtenBnean zones from each other while providing a fluid path to the surface. 
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In a particularly preferred embodiment, the intenmediate casing 150 is placed into the 
wellbore 105 by expanding the intemiediate casing 150 in the radial direction into 
Intimate contact with the interior walls of the wellbore 105. The intemiediate casing 
150 may be expanded in the radial direction using any number of conventional 
5 commercially available methods. 

In an alternative embodiment one or more of the intermediate solid casings 150 may 
be omitted. In an alternative prefenred embodbnent, one or more of the perforated 
casings 145 are provided with one or more seals 140. 

10 

The shoe 155 provides a support member for the apparatus 130. In this manner, 
various production and exploration tools may be supported by the show 150. The shoe 
150 may comprise any number of conventional commercially available shoes suitable 
for use in a wellbore such as, for example, cement filled shoe, or an aluminum or 
15 composite shoe/ In a preferred embodiment, the shoe 150 comprises an aluminum 
shoe available from Halliburton. In a preferred embodiment, the shoe 155 is selected 
to provide sufficient strength in compression and tension to permit the use of high 
capacity production and exploration tods. 

20 In a particulariy preferred embodiment, the apparatus 130 includes a plurality of solid 
casings 135, a plurality of seals 140, a plurality of perforated casings 145, a plurality of 
intermediate solid casings 150, and a shoe 155. More generally, the apparatus 130 
may comprise one or more solid casings 135, each with one or more valve members 
160, n perforated casings 145, n-1 intemiediate solid casings 150, each with one or 

25 more valve meriibers 170, and a shoe 155. 

During operation of the apparatus 130, oil and gas may be controilably produced from 
the targeted oil sand zone 125 using the perforated casings 145. The oil and gas may 
then be transported to a surface location using the solid casing 135. The use of 
30 intemnediate solid casings 150 with valve members 170 pemiits isolated secOons of the 
zone 125 to be selectively isolated for production. The seals 140 permit tt)e zone 125 
to be fluidicly isolated from the zone 120. The seals 140 further permits isolated 
sections of the zone 125 to be fluidicly isolated from each other. In this manner, the 
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apparatus 130 permits unvvanted and/or nort-produdive subterranean zones to be 
fluididy isolated. 

In an alternative embodiment, as will be recognized by persons having oidinafy skill in 
5 the art and also having the benefit of the present disclosure, during the production 
mode of operation, an internal tubular string with various arrangements of padcers. 
perforated tubing, sliding sleeves, and valves may be employed within the apparatus to 
provide various options for cptnmingling and isolating subterranean zones from each 
other while providnig a fluid path to the surface. 

10 

In several alternative embodiments, the solid casing 135. the perforated casings 145, 
the intermediate sections of solid casing 150, and/or Vne solid shoe 155 are radially 
expanded and plastically defonned within the wellbore 105 in a conventional manner 
and/or using one or more of the methods and apparatus disdosed in one or more of 

15 the following: (1) U.S. patent application serial no. 09/454.139, attorney dodcet no. 
25791.03.02, filed on 12/3/1999. (2) U.S. patent application serial no. 09/510,913, 
attorney docket no. 25791.7.02. filed on 2/23/2000. (3) U.S: patent application serial 
no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. (4) U.S. patent 
applicatbn serial no. 09/440.338, attomey docket no. 25791.9.02. filed on 11/15/1999, 

20 (5) U.S. patent application serial no. 09/523,460, attomey docket no. 25791.11.02. filed 
on 3/10/2000, (6) U.S. patent application serial no. 09^12,895, attomey docket no. 
25791.12.02. filed on 2/24/2000. (7) U.S. patent applteatk>n serial no. 09/511,941. 
attomey docket no. 25791.16.02. ffled on 2/24/2000. (8) U.S. patent appOcatkin serial 
no. 09/588.946. attomey docket no. 25791.17.02. filed on 6/7/2000. (9) U.S. patent 

25 appHcatkm serial no. 09/559.122. attomey docket no. 25791.23.02. filed on 4/26/2000. 
(10) PCT patent applfoatfon serial no. PCT/USOO/18635. attomey docket no. 
25791.25.02. filed on 7/9/2000, (11) U.S. provisional patent application serial no. 
60/162,671, attomey docket no. 25791.27, filed on 11/1/1999, (12) U.S. provisional 
patent application serial no. 60/154,047. attomey docket no. 25791.29, filed on 

30 9/16/1999, (13) U.S. provisional patent application serial no. 60/159,082, attomey 
docket no. 25791.34, filed on 10/12/1999, (14) U.S. provisional patent application serial 
no. 60/159,039, attomey docket no. 25791.36, filed on 10/12/1999, (15) U.S. 
provisional patent application serial no. 60/159,033. attomey docket no. 25791.37, filed 
on 10/12/1999, (16) U.S. provisional patent applicatkm serial no. 60/212,359, attomey 
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docket no. 25791.38. filed on 6/19/2000. (17) U.S. provisional patent application serial 
no. 60/165,228. attorney docket no. 25791.39. fHed on 11/12/1999. (18) U.S. 
provisional patent application serial no. 60/221.443. attorney docket no. 25791.45. fHed 
on 7/28/2000, (19) U.S. provisional patent appiteation serial no. 60/221.645. attorney 

5 docket no. 25791.46, filed on 7/28/2000. (20) U.S. provisional patent application serial 
no. 60/233.638. attorney docket no. 25791.47, filed on 9/18/2000. (21) U.S. provisional 
patent applteation serial no. 60/237,334. attorney docket no. 25791.48. filed on 
10/2/2000. (22) U.S. provisfonal patent applicatkxi serial no. 60/270,007, attorney 
docket no. 25791.50, filed on 2/20/2001; (23) U.S. provistonai patent application serial 

1 0 no. 60/262.434, attorney docket no. 25791 .51 . filed on 1/17/2001 ; (24) U.S. provistonal 
patent application serial no. 60/259.486, attorney docket no. 25791.52. filed on 
1/3/2001; (25) U.S. provisional patent application serial no. 60/303.740. attorney docket 
no. 25791.61. filed on 7/6/200t; (26) U.S. proviskmal patent appltoatkMi serial no. 
60/313.453. attorney docket no. 25791.59. filed on 8/20/2001; (27) U.S. provisional 

15 patent applicatton serial no. (B0/317;98S, attorney docket no. 25791.67, filed on 
9/6/2001; (28) U.S. provisional patent application serial no. 60/318.386. attorney docket 
no. 25791.67.02, filed on 9/10/2001; and (29) U.S. utUity patent application serial no. 
09/969.922, attorney docket no. 25791 .69. filed on 10/3/2001 , ttie disck>sures of wtiich 
are incorporated herein by reference. In an exemplary embodiment, the radjal 

20 clearances between the radially expanded solM casings 135. perforated casings 145. 
intemfiediate sectkms of solid casing 150. and/or ttie solid shoe 155 and the wellbore 
105 are eliminated ttiereby eliminating tiie annulus between the soiki casings, the 
perforated casings 145, the bitemnediate sedkms of solkl casing 150, and/or tiie solkl 
shoe 155 and the wellbore 105. in this manner, the optkxiai need for filling the annulus 

25 witti a filler material such as. for example, gravel, may be eliminated. 

Referring to Figs. 2a-2d. an iihjstrative embodiment of a system 200 for isolating 
subterranean fonnattons includes a tubular support member 202 ttiat defines a 
passage 202a. A tubular expansion cone 204 that defines a passage 204a is coupled 
30 to an end of the tubular support member 202. In an exemplary emt>odiment. the 
tubular expanston cone 204 includes a tapered outer surface 204b for reasons to be 
described. 
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A pre-expanded end 206a of a first expandable tubular memt)er 206 that defines a 
passage 206b is adapted to mate with and be supported by the tapered outer surface 
204b of the tubular expansion cone 204. The first expandable tubular member 206 
further includes an unexpended intennediate portion 206c, another pre*expanded end 
5 206d, and a sealing member 206e coupled to the exterior surface of the unexpended 
intermediate portion. In an exemplary embodiment* the inside and outside diameters of 
the pre-expanded ends, 206a and 206d, of the first expandable tubular member 206 
are greater than the inside and outside diameters of the unexpended intermediate 
portion 206c. An end 208a of a shoe 208 is coupled to the pre-expanded end 206a of 
10 the first expandable tubular member 206 by a conventional threaded connection 

An end 210a of a slotted tubular member 210 that defines a passage 210b is coupled 
to the other pre-expanded end 206d of the first expandable tubular member 206 by a 
conventional threaded connection. Another end 210c of the slotted tubular member 

15 210 is coupled to an end 212a of a slotted tubular member 212 that defines a passage 
212b by a conventional threaded connection. A pre-expanded end 214a of a second 
expandable tubular menriber 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular member 214 
further includes an unexpended intermediate portion 214c, another pre-expanded end 

20 214d, and a sealing member 214e coupled to the exterior surface of the unexpended 
intermediate portion. In an exemplary embodiment, the inside and outside diameters of 
the pre-expanded ends, 214a and 214d, of the second expandable tubular member 
214 are greater than the inside and outside diameters of the unexpended intermediate 
portion 214a 

25 

An end 216a of a slotted tubular member 216 that defines a passage 216b is coupled 
to the other pre-expanded end 214d of the second expandable tubular member 214 by 
a conventional threaded connection. Another end 216c of the slotted tutKJiar member 
216 is coupled to an end 218a of a slotted tubular member 218 that defines a passage 
30 218b by a conventional threaded connection. A pre-expanded end 220a of a third 
expandable tubular member 220 that defines a passage 220b is coupled to the other 
end 218c of the slotted tubular member 218. The third expandable tubular member 
220 further includes an unexpended intermediate portion 220c, another pre-expanded 
end 220d. and a sealing member 220e coupled to the exterior surface of the 


unexpended intertnediate portion. In an exemplary embodiment, the inside and outside 
diameters of the pre^xpanded ends. 220a and 220d, of the third expandable tubular 
member 220 are greater than the inside and outside diameters of the unexpended 
intemiediate portion 220c. 

5 

An end 222a of a tubular member 222 is threadabiy coupled to the end 30d of the third 
expandable tubular member 220. 

In an exemplary embodiment the inside and outside diameters of the pre-expanded 
10 ends, 206a, 206d, 214a, 214d, 220a and 220d, of the expandable tubular members, 
206p 214, and 220, and the slotted tubular members 210, 212, 216, and 218, are 
substantially equal. In several exemplary embodiments, the sealing members, 206e, 
214e, and 220e, of the expandable tubular members, 206, 214, and 220, respectively, 
further indude anchoring elements for engaging the weilbore casing 104. In several 
15 exemplary embodiments, the slotted tubular members, 210, 212, 216, and 218, are 
conventional slotted tut>ular members having threaded end connections suitable for 
use in an oil or gas well, an underground pipieline, or as a structural support. In several 
altemative embodiments, the slotted tubular members, 210, 212, 216, and 218 are 
conventional slotted tubular members for recovering or introducing fluidic materials 
20 such as, for example, oil, gas and/or water from or into a subtenanean fonmation. 

In an exemplary embodiment, as illustrated in Fig. 2a, the system. 200 is initially 
positioned in a borehole 224 formed In a subterranean formation 226 that Includes a 
water zone 226a and a targeted oil sand zone 226b. The borehole 224 may be 

25 positioned in any orientation from vertical to horizontal. In an exemplary embodiment, 
the upper end of the tubular support member 202 may be supported in a conventional 
manner using, for example, a slip joint, or equivalent device in order to permit upward 
movement of the tubular support member and tubular expansion cone 2M relative to 
one or niore of the expandable tubular members. 206, 214, and 220, and tubular 

30 members, 210, 212, 216, and 218. 

In an exemplary embodiment, as illustrated in Rg. 2b, a fluidic material 228 is then 
injected into the system 200, through the passages, 202a and 204a, of the tubular 
support member 202 and tubular expansion cone 204, respectively. 


31 


In an exemplary embodiment, as illustrated in Fig. 2c, the continued injection of the 
fluidic material 228 through the passages. 202a and 204a, of the tutHjIar support 
memtwr 202 and the tubular expansion cone 204, respectively, pressurizes the 
5 passage 18b of the shoe 18 below the tubular expansion cone thereby radlafly 
expanding and plastically deforming the expandable tubular member 206 off of the 
tapered extemal surface 204b of the tubular expansion cone 204. In particular, tiie 
intennediate non pre-expanded portion 206c of the expandable tubular member 206 is 
radially expanded and plastically deformed off of ttie tapered extemal surface 204b of 

10 ttie tubular expansion cone 204. As a result, ttie sealing member 206e engages the 
interior surface of the wellbore casing 104. Consequenfly, the radially expanded 
iritemiediate portion 206c of the expandable tubular member 206 is ttiereby coupled to 
the wellbore casing 104. in an exemplary embodiment, the radiaHy expanded 
intennediate portion 206c of ttie expandable tubular member 206 is also ttiereby 

15 anchored to the wellbore casing 104. 

In an exemplary embodiment, as Illustrated In Fig. 2d, after ttie expandable tubular 
member 206 has been plastically defomied and radially expanded off of ttie tapered 
extendi surface 204b of ttie tubular expansion cone 204. ttie tubular expansion cone is 

20 pulled out of ttie borehole 224 by applying dn upward force to ttie tubular support 
member 202. As a result, ttie second and ttiird expandable tubular members. 214 and 
220. are radially expanded and plastically defonned off of ttie tapered extern^ surface 
204b of ttie tubular expansion cone 204. In particular, ttie intermediate non pre- 
expanded portion 214c of tfie second expandable tubular member 214 is radially 

25 expanded and plastically defonned off of ttie tapered extemal surface 204b of ttie 
tubular expansion cone 204. As a result, ttie sealing member 214e engages ttie 
interior surface of ttie wellbore 224. Consequenfly, ttie radially expanded Intermediate 
portion 214c of ttie second expandable tubular member 214 is ttiereby coupled to ttie 
wellbore 224. In an exemplary embodiment, ttie radially expanded intennediate portion 

30 214c of ttie second expandabte tubular member 214 is also ttieieby anchored to ttie 
wellbore 1 04. Furthemnore, the continued application of ttie upward force to ttie tubular 
member 202 will then displace the tubular expansion cone 204 upwardly into 
engagement witti the pre-expanded end 220a of the ttiird expandable tubular member 
220. Finally, the continued application of the upward force to ttie tubular member 202 
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will tfien radially, expand and plastlcaily deform the third expandable tubular member 
220 off of the tapered external surface 204b of the tubular expansion cone 204. In 
particular, the intermediate non pre-expanded portion 220c of the third expandable 
tubular member 220 is radially expanded and plastically deformed off of the tapered 
5 external surface 204b of the tubular expansion cone 204. As a result, the sealing 
member 220e engages the interior surface of the wellbore 224. Consequently, the 
radially expanded intennediate portion 220c of the third expandable tubular member 
220 is thereby coupled to the wellbore 224. In an exemplary embodiment, the radially 
expanded intennediate portion 220c of the third expandable tubular member 220 is 
10 also thereby anchored to the wellbore 224. As a result, the water zone 226a and 
fluidicly isolated from the targeted oil sand zone 226b. 

After completing the radial expansion and plastic deformation of the third expandable 
tubular member 220. the tubular support member 202 and the tubular expansion cone 
15 204 are removed from the wellbore 224. 

Thus, during the operation of the system 10, the intenmediate non pre-expanded 
portions, 206c, 214c, and 220c, of the expandable tubular members, 206, 214, and 
220. respectively, are radially expanded and plastically deformed by the upward 

20 displacement of the tubular expansion cone 204. As a result, the sealing members. 
206e, 21 4e, and 220e, are displaced in the radial direction into engagement with the 
wellbore 224 thereby coupling the shoe 208, the expandable tubular memt)er 206, the 
slotted tubular members, 210 and 212, the expandable tubOlar member 214, the slotted 
tubular members, 216 and 218, and the expandable tubular member 220 to the 

25 wellbore. Furthermore, as a result, the connections between the expandable tubular 
members, 206, 214, and 220, the shoe 208, and the slotted tubular members, 210, 
212, 21 is, and 218, do not have to be expandable connections thereby providing 
• significant cost savings. In addition, the inside diameters of the expandable tubular 
members, 206. 214, and 220, and the slotted tubular members, 210. 212, 216. and 

30 218, after the radial expansion process, are substantially equal. In this manner, 
additional conventional tools and other conventional equipment niay be easily 
positioned within, and moved through, the expandable and slotted tubular members. In 
several alternative embodiments, the conventional tools and equipment include 
conventional valving and other conventional flow control devices for controlling the flow 
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of fluidic materials within and between the expandable tubular niembers. 206, 214, and 
220. and the slotted tubular members. 210. 212, 216, and 218. 

Furthenmore, in the system 200. the slotted tubular members 210, 212. 216, and 218 
are Interleaved among the expandable tubular members. 206, 214, and 220. As a 
result, because only the intermediate non pre-expanded portions. 206c, 214c. and 
220c. of the expandable tubular members. 206, 214, and 220, respectively, are radially 
expanded and plasta'cally defbnned, the slotted tubular members. 210, 212, 216, and 
218 can be conventional slotted tubular members thereby significantly reducing the 
cost and complexity of the system 10. Moreover, because only the Intennediate non 
pre-expanded portions. 206c. 214c and 220c, of the expandabte tubular members, 
206, 214, and 220. respectively, are radially expanded and plastically defomned. the 
number and length of the Interteaved slotted tubular members, 210, 212, 216. and 218 
can be much greater than the number and length of the expandabte tubular members. 
In an exemplary embodiment, the total tength of the bitennediate non pre-expanded 
portions. 206c. 214c and 220c of the expandabte tubular nr»mbers. 206. 214. and 
220. is approximately 200 feet, and the totel lengtti of the slotted tubular members. 
210, 212. 216. and 218, is approximately 3800 feet Consequently. In an exemplary 
embodiment, a system 200 having a total length of approximately 4000 feet is coupled 
to the weltbore 224 by radially expanding and plastically defomrUng a total length of only 
approximately 200 feet. 

Furthennore. the sealing members 206e, 214e, and 220e, of the expandable tubular 
members. 206. 214, and 220. respecliveiy. are used to coupte the expandable tubular 
members and ttie slotted tubuter members, 210. 212. 216. and 218 to the wellbore 224. 
the radial gap between the slotted tubular members, the expandablB tubular members, 
and the wellbore 224 may be large enough to effectively eUmlnate the possibility of 
damage to the expandabte tubulv members and slotted tubular members during the 
placement of the system 200 within the wellbore. 

In an exemplary embodiment, the pre-expanded ends. 206a, 206d, 214a, 214d, 220a. 
and 220d. of the expandable tubular members. 206. 214. and 220, respecUvely, and 
the slotted tubular members. 210. 212. 216, and 218. have outeide diameters and wall 
thicknesses of 8.375 inches and 0.350 inches, respectively; prior to the radial 
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expansion, the intennediate non pre-expanded portions, 206c, 214c, and 220c, of the 
expandable tubular members, 206, 214, and 220, respectively, have outside diameters 
of 7.625 inches; the slotted tubular nnembers, 210, 212, 216. and 218, have inside 
diameters of 7.675 inches; after the radial expansion, the inside diameters of the 
5 intennediate portions, 206c, 214c, and 220c, of the expandable tubular members, 206, 
214, and 220, are equal to 7.675 inches; and the wellbore 224 has an inside diameter 
of 8.755 inches. 

In an exemplary embodiment, the pre-expanded ends, 206a, 206d, 214a, 214d, 220a, 
10 and 220d, of the expandable tubular members, 206, 214, and 220, respectively, and 
the slotted tubular members, 210, 212, 216, and 218, have outeide diameters and wall 
thicknesses of 4.^ inches and 0.250 inches, respectively; prior to the radial 
expansion, the intermediate non pre-expanded portions, 206c, 214c, and 220c, of the 
expandable tubular members, 206, 214, and 220, respectively, have outside diameters 
15 of 4.000 inches; the slotted tubular nnembers, 210, 212. 216, and 218, have inside 
diameters of 4.000 inches; after the radial expansion, the inside diameters of the 
intermediate portions, 206c, 214c» arKi 220c of the expandable tubular members, 206, 
214, and 220, are equal to 4.000 inches; and the wellbore 224 has an inside diameter 
of 4.892 inches. 

20 

In an exemplary embodiment, the system 200 is used to inject or extract fluidic 
materials such as, for example, oil, gas, and/or water into or from the subterranean 
formation 226b. 

25 Referring now to Fig. 3, an exemplaryjsmbodiment of an expandable tubular member 
300 will now be described. The tubular member 300 defines an interior region 300a 
and includes a first end 300b including a first threaded connection SOOba, a first 
tepered portion 300c, an intermediate portion 300d, a second tepered portion 300e, 
and a second end 300f including a second threaded connection 300fa. The tubular 

30 member 300 further preferat>ly includes an intermediate sealing member 300g that is 
coupled to the exterior surface of the intermediate portion 300d. 

In an exemplary embodiment, the tubular nfiember 300 has a substentially annular 
cross section. The tubular member 300 may be fabricated from any number of 
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conventional commercially available materials such as» for example. Oilfield Country 
Tubular Goods (OCTG). 13 chromium steel tubing/casing, or L83, J55» or P1 10 API 
casing. 


5 In an exemplary embodiment, the interior 300a of the tubular member 300 has a 
substantially circular cross section. Furthemiore, in an exemplary embodiment, the 
interior region 300a of the tubular memt>er includes a first inside diameter Di, an 
intermediate inside diameter D^^, and a second Inside diameter O2. In an exemplary 
embodiment, the first and second inside diameters, Di and Dz, are substantially equal. 

10 In an exemplary embodiment, the first and second inside diameters, Di and D2, are 
greater than the intenmediate inside diameter Dint* 

The first end 300b of the tubular member 300 is coupled to the intermediate portion 
300d by the first tapered portion 300c, and the second end 300f of the tubular member 

15 Is coupled to the intermediate portion by the second tapered portion 300e. In an 
exemplary embodiment, the outside diameters of the first and second ends, 300b and 
300f, of the tubular member 300 is greater than the outside diameter of the 
intermediate portion 300d of the tubular member. The first and second ends, 300b and 
300f. of the tubular member 300 include wall thicknesses, ti and t2, respecfively. In an 

20 exemplary embodiment, the outside diameter of the intemiediate portion 300d of the 
tubular member 300 ranges from about 75% to i98% of the outside diameters of the first 
and second ends, 300a and 300f. The intemnediate portion 300d of the tubular 
member 300 includes a wall thickness tiNT. 


25 in an exemplary embckJinr>ent, the wall thicknesses ti and ta are substantially equal in 
order to provide substantially equal burst strength for the first and second ends, 300a 
and 300f, of the tubular member 300. In an exemplary emtxxliment, the wall 
thicknesses, ti and t2, are both greater than the wall thickness t|NT in order to optimally 
match the burst strength of the ftrst and second ends, 300a and 300f, of the tubular 

30 member 300 with the intermediate portion 300d of the tubular member 300. 

In an exemplary embodiment, the first and second tapered portions. 300c and 300e. 
are inclined at an angle, a, relative to the longitudinal direction ranging from atx>ut 0 to 
30 degrees in order to optimally facilitate the radial expansion of the tubular member 
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300. In an exemplary embodiment, the first and second tapered portions. 300c and 
300e. provide a smooth transition t)etween the first and second ends, 300a and 300f, 
and the intenmediate portion 300d. of the tubular member 300 In order to minimize 
stress concentrations. 

5 

The intermediate seating member 300g Is coupled to the outer surface of the 
Intermediate portion 300d of the tubular member 300. In an exemplary emtxxUment, 
the intemiediate sealing member 300g seals the interface between the intemiediate 
portion 300d of the tubular member 300 and the Interior surface of a wellbore casing 

10 305, or other preexisting structure, after the radial expansion and plastic deformation of 
the Intenmediate portion 300d of the tubular member 300. In an exemplary 
embodiment, the intermediate sealing member 300g has a substantially annular cross 
section. In an exemplary embodiment, the outside diameter of the intermediate sealing 
member 300g is selected to be less than the outside diameters of the first and second 

15 ends, 300a and 300f, of the tubular member 300 in order to optimally protect the 
Intenmediate sealing member 300g during placement of the tubular member 300 within 
the wellbore casings 305. The intemiediate sealing member 300g may be fabricated 
from any numt>er of conventional commercially available materials such as, for 
example, thenmoset or thenmoplastic polymers. In an exemplary embodiment, the 

20 intenmediate sealing member 300g is fabricated from thermoset polymers in order to 
optimally seal the radially expanded intermediate portion 300d of the tubular member 
300 wth the wellbore casing 305. In several alternative embodiments, the sealing 
member 300g Includes one or more rigid anchors for engaging ttie wellbore casing 305 
to thereby anchor the radially expanded and plastically defomned htennedlate portion 

25 SOOd of the tubular member 300 to the wellbore caslrig. 

Referring to Figs. 4, and 5a to 5d, in an exemplary embodiment, the tubular member 
300 is formed by a process 400 that includes the steps of: (1) upsetting both ends of a 
tubular member in step 405; (2) expanding t>oth upset ends of the tubular member in 
30 step 410; (3) stress relieving both expanded upset ends of ttie tubular member in step 
415; (4) forming threaded connections in both expanded upset ends of the tubular 
member in step 420; and (5) putting a sealing material on the outside diameter of the 
non-expanded intermediate portion of the tubular member in step 425. 
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As illustrated in FIG. 5a, in step 405. both ends, 500a and 500b, of a tubular member 
500 are upset using conventional upsetting methods. The upset ends, 500a and 500b, 
of the tubular member 500 include the wall thicknesses ti and ta. The intemnediate 
portion 500c of the tubular member 500 includes the wall thickness tiNT and the interior 
5 diameter Dir^. In an exemplary embodiment, the wall thicknesses tt and Xz are 
substantially equal in order to provide burst strength that is substantially equal along 
the entire length of the tubular member 500. In an exemplary embodiment, the wall 
thicknesses ti and iz are both greater than the wall thickness Un in order to provide 
burst strength that is substantially equal atong the entire length of the tubular member 
10 500, and also to optimally facilitate the fonmation of threaded connectk>ns in the first 
and second ends, 500a and 500b. 

As Illustrated in Fig. 5b, in steps 410 and 415, both ends, 500a arid 500b, of the tubular 
member 500 are radially expanded using conventional radial expansion methods, and 

15 then both ends, 500a and 500b, of the tubular member are stress relieved. The 
radially expanded ends, 500a and 500b, of the tubular member 500 include the interior 
diameters Di and D2. In an exemplary embodiment the interior diameters Di and D2 
are substantially equal in order to provide a burst strength that is substantially equal. In 
an exemplary embodiment, the ratio of the interior diameters Di and D2 to the Interior 

20 diameter Dm ranges from about 100% to 120% in order to facilitate the subsequent 
radial expansion of the tubular member 500. 

In a preferred embodiment, the relattonship between the wail thicknesses ti, t2t and tirrr 
of the tubular member 500; the Inskle diameters Di, D2 and Dint of the tubular member 
25 500; the inskie diameter D^eiboro of the wellbore casing, or other structure, that the 
tubular member 500 will be inserted into; and the outside diameter Doone of the 
expanston cone that will be used to radially expand the tubular memt>er 500 within the 
wellbore casing is given by the following expressk>n: 



30 

where ti = t2; and 

Di = D2. 

By satisfying the relationship given in equatton (1). the expansion forces placed upon 
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the tubular member 500 during the subsequent radial expansion process are 
substantially equalized. More generally, the relationship given In equation (1) may be 
used to calculate the optimal geometry for the tubular nnember 500 for subsequent 
radial expansion and plastic defonmation of the tubular member 500 for fabricating 
5 and/or repairing a wellbore casing, a pipeline, or a structural support. 

As illustrated in FIG. 5c, in step 420, conventional threaded connections, 500d and 
SOOe, are fomned in both expanded ends, 500a and 500b, of the tubular member 500. 
In an exemplary embodiment the threaded connections, 500d and SOOe, are provided 
10 using conventional processes for forming pin and box type threaded connections 
available from Atlas-Bradford. 

As illustrated in Fig. 5d, in step 425. a sealing niember 500f is then applied onto the 
outside diameter of the non-expanded intemiediate portion 500c of the tubular member 

15 500. The sealing member 500f may be applied to the outside dianr)eter of the non- 
expanded intemiediate portion 500c of the tubular member 500 using any number of 
conventional commercially available methods. In a preferred embodiment the sealing 
member 500f is applied to the outside diarheter of the intermediate portion 500c of the 
tubular member 500 using commerdally available chemical and temperature resistant 

20 adhesive bonding. 

In an exemplary embodiment the expandable tubular memt>ers, 206, 214, and 220, of 
the system 200 are substantially identical to, and/or incorporate one or more of the 
teachings of, the tubular members 300 and 500. 

25 

Referring to Fig. 6, an exemplary embodiment of tubufar expansion cone 600 for 
radiaDy expanding the tubular members 206, 214, 220, 300 and 500 will now be"" 
described. The expansion cone 600 defines a passage 600a and includes a front end 
605, a rear end 610, and a radial expansion section 615. 

30 

In an exemplary embodiment the radial expansion section 615 includes a first conical 
outer surface 620 and a second conical outer surface 625. The first conical outer 
surface 620 includes an angle of attack Oi and the second conical outer surface 625 
includes an angle of attack 02. In an exemplary embodiment the angle of attack Oi is 
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greater than the angle of attack 02. In this manner,, the first conical outer surface 620 
optimally radially expands the intermediate portions, 206c. 214c, 220c, 300d, and 500c, 
of the tubular members, 206, 214. 220. 300, and 500, arid the second conical outer 
surface 525 optimally radially expands the pre-expanded first and second ends, 206a 

5 and 206d. 214a and 214d, 220a and 220d, 300b and 300f, and 500a and 500b, of the 
tubular members, 206, 214, 220, 300 and 500. In an exemplary embodiment, the first 
conical outer surfece 620 includes an angle of attack Oi ranging from about 8 to 20 
degrees, and the second conical outer surface 625 includes an angle of attack 02 
ranging from about 4 to 15 degrees in order to optimally radially expand and plastically 

10 defomi the tubular members, 206. 214, 220. 300 and 500. More generally, the 
expansion cone 600 may include 3 or more adjacent conical outer surfaces having 
angles of attack that decrease from the front end 605 of the expansion cone 600 to the 
rear end 61 0 of the expansion cone 600, 

15 Referring to Fig. 7, anottier exerhplary embodiment of a tubular expansion cone 700 
defines a passage 700a and includes a front end 705, a rear end 710, and a radial 
expansion section 715. In an exemplary embodiment, the radial expansion section 715 
includes an outer surface having a substantially parabolic outer profile thereby 
providing a paraboloid shape. In this manner, the outer surface of the radial e)9>ansion 

20 section 715 provMes an angle of attack that constantly decreases from a maximum at 
the front end 705 of the expansion cone 700 to a nninimum at Uie rear end 710 of the 
expansion cone. The parabolic outer profile of the outer surface of the radial 
expansion section 715 may be fomned using a plurality of adjacent discrete conical 
sections and/or using a continuous curved surface. In this manner, the region of ttie 

25 outer surface of the radial expanston section 715 adjacent to the fix>nt end 705 of ttie 
expansion cone 700 may optimally radially expand the intennediate portions, 206c, 
214c, 220c, 300d, and 500c, of. the tubular members. 206, 214. 220, 300, and 500, 
while flie region of the outer surface of the radial expansion section 715 adjacent to Uie 
rear end 710 of the expansion cone 700 may optimally radially expand the pre- 

30 expanded first and second ends, 206a and 206d, 214a and 214d, 220a and 220d. 300b 
and 300f. and 500a and 500b, of the tubular members. 206. 214, 220. 300 and 500. In 
an exemplary embodiment, the parabolic profile of the outer surface of the radial 
expansion section 715 is selected to provide an angle of attack that ranges from about 
8 to 20 degrees in tiie vicinity of the front end 705 of the expansion cone 700 and an 
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angle of attack in the vicinity of the rear end 710 of the expansion cone 700 from about 
4 to 15 degrees. 

In an exemplary emtxxJiment, the tubular expansion cone 204 of the system 200 is 
5 substantially identical to the expansion cones 600 or 700, and/or incorporates one or 
more of the teachings of the expansion cones 600 and/or 700. 

In several alternative embodiments, the teachings of the apparatus 130, the systenri 
200, the expandable tubular member 300, the method 400, and/or the expandable 
1 0 tubular nniemt)er 500 are at least partially combined. 

Referring to Rg. 8. in an alternative embodiment, oonventionai temperature, pressure, 
and flow sensors, 802, 804, and 806, respectively, are operably coupled to the 
perforated tubulars 145 of the apparatus 130. The temperature, pressure, and flow 

15 sensors, 802, 804, and 806, respectively, in turn are operably coupled to a controller 
810 that receh^es and processes the output signals generated by the temperature, 
pressure, and flow sensors to thereby control the operation of the flow control valves 
160 to enhance the operational efficiency of the apparatus 130. In several exemplary 
embodiments, the control algorithms utilized by the controller 810 for controlling the 

20 operation of the flow control valves 160 as a function of tiie operating temperature, 
pressure, and flow rates within the perforated tubular members 145 are conventional. 

Referring to Fig. 9, in an alternative embodiment, a solid tubular member 905 is 
coupled to one of the perforated tubular members 145 by radially expanding and 

25 plastically defonming ttie soHd tubular member into engagement witii the perforated 
tubular member in a conventional manner and/or using one or more of ttie radial 
e)^nsion methods disclosed in one or more of Uie following: (1) U.S. patent 
application serial no. 09/454,139, attorney docket no. 25791.03.02, filed on 12/3/1999, 
(2) U.S. patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 

30 on 2/23/2000, (3) U.S. patent application serial no. 09/502,350, attomey docket no. 
25791.8.02. filed on 2/10/2000. (4) U.S. patent application serial no. 09/440,338, 
attomey doclcet no. 25791.9,02. filed on 11/15/1999, (5) U.S. patent application serial 
no. 09/523,460, attomey docket no. 25791.11.02, filed on 3/10/2000, (6) U.S. patent 
application serial no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
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(7) U.S. patent application serial no. 09/51 1 ,941 , attorney docket no. 25791 .16.02. filed 
on 2/24/2000. (6) U.S. patent application serial no. 09/588.946, attorney docket no. 
25791.17.02. filed on 6/7/2000. (9) U.S. patent appKcation serial no. 09/559,122, 
attorney docket no. 25791 .23.02, filed on 4/26/2000. (10) PCT patent applicatkm serial 
5 no. PCTAJSOO/18635, attorney docket no. 25791.25.02. filed on 7/9/2000. (11) U.S. 
provisional patent appHcatton serial no. 60/162,671, attorney docket no. 25791.27, filed 
on 11/1/1999, (12) U.S. provisional patent appiicatkin serial no. 60/154,047, attorney 
docket no. 25791.29, filed on 9/16/1999. (13) U.S. provisional patent application serial 
no. 60/159,082, attorney docket no. 25791.34. filed on 10/12/1999, (14) U.S. 

10 provistonal patent applteation serial no. 60/1 59,039. attorney docket no. 25791 .36, filed 
on 10/12/1999, (15) U.S. provisional patent application serial no. 60/159^033, attorney 
docket no. 25791.37, filed on 10/12/1999, (16) U.S. provisional patent application serial 
no. 60/212.359, attorney docket no. 25791.38, filed on 6/19/2000, (17) U.S. provisional 
patent applicatkm serial no. 60/165,228, attorney docket no. 25791.39. filed on 

15 11/12/1999, (18) U.S. provisional patent applteation serial no. 60/221,443, attorney 
docket no. 25791.45, filed on 7/28/2000. (19) U.S. provisk)nai patent applteab'on serial 
no. 60/221,645. attorney docket no. 25791.46. filed on 7/28/2000. (20) U.S. provisk)nal 
patent appiteatkm serial no. 60/233,638. attorney docket no. 25791.47, filed on 
9/18/2000, (21) U.S. proviskmal patent application serial no. 60/237.334, attorney 

20 docket no. 25791.48. filed on 10/2/2000. (22) U.S. provisional patent applicatron serial 
no. 60/270,007, attorney docket no. 25791.50. filed on 2/20/2001; (23) U.S. provisional 
patent application serial no. 60/262,434. attorney docket n9. 25791.51, filed on 
1/17/2001; (24) U.S, provisional patent applicatton serial no. 60/259.486, attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provistonal patent appltoation serial 

25 no. 60/303.740. attorney docket no. 25791 .61, filed on 7/6/2001; (26) U.S. provistonal 
patent application serial no. 60/313,453, attorney docket no. 25791.59, filed on 
8/20/2001; (27) U.S. provisional patent application serial no. 60/317,985, attorney 
docket no. 25791.67. filed on 9/6/2001; (28) U.S. provistonal patent application serial 
no. 60.318,386, attorney docket no. 25791.67.02. filed on 9/10/2001; and (29) U.S. 

30 utility patent applicatton serial no. 09/969.922. attorney docket no. 25791.69, filed on 
10/3/2001, the disclosures of which are incorporated herein by reference. In ttiis 
manner, ttie solid tubular member 905 fluididy seals the radial passages formed in the 
perforated tubular member 145 thereby preventing the passage of fluidic materials 
and/or formation materials through the perforated tubular member. 
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Referring to Fig. 10, in an alternative embodiment, the radial openings in one of the 
perforated tubular mennbers 145 are sealed by injecting a hardenable fluidic sealing 
material 1005 into the radial openings in the one perforated tubular member by 

5 positioning a closed ended pipe 1010 having one or more radial openings 1010a within 
the one perforated tubular member 145. Conventional sealing members 1015 and 
1020 then seal the interbce between the pipe 1010 and the opposite ends of the one 
perforated tubular member 145. The hardenable fluidic sealing material 1005 is then 
injected into the radial openings in the one perforated tubular member 145. The 

10 sealing members 140 prevent the passage of the hanlenable fluidic sealing material 
out of the annulus between the one perforated tubular member 145 and the formation 
125. The pipe 1010 and sealing members, 1015 and 1020, are then removed from the 
apparatus 130, arKl the hardenable fluidic sealing material is allowed to cure. A 
conventional drill string may then be used to remove any excess cured sealing material 

15 from the interior surfece of the one peribrated tubular member 145. in an exemplary 
embodiment, the hardenable fluidic sealing material is a curable epoxy resin. 

In an altemative embodiment as illustrated In Fig. 11, one or more of the perforated 
tubular meriibers 145 of the apparatus 130 are radially expanded and plastically 

20 defomied into contact with the surrounding fonnation 125 thereby compressing the 
surrounding formation. In this manner, the surrounding fonnation 125 is maintained in 
a state of compression thereby stabilizing the surrounding fonnation, reducing the flow 
of loose particles from the surrounding fonmation into tiie radial openings of the 
perforated tubular member 145, and enhancing the recovery of hydrocarbons from the 

25 surrounding formation. 

In an altemative embodiment, a seismic source 1105 is positioned on a surface 
location to thereby impart seismic energy into the fonnation 125. In ttiis manner, 
particles lodged in the radial openings in the perforated tubular member 145 may be 
30 dislodged from tiie radial openings tiiereby enhancing ttie subsequent recovery of 
hydrocart)ons from the formation 125. 

In an altemative embodiment, after the perforated tubular member 145 has been 
radially expanded and plastically fonmed into contact with the sunounding formation 
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125, thereby coupling the perforated tubular member 145 to the surrounding fonmation. 
an impulsive load is applied to the perforated tubular member. The impulsive load may 
be applied to the perforated tubular member 145 by applying the load to the end of the 
apparatus 130. The impulsive load Is then transferred to the surrounding formation 125 
thereby compacting and/or slurrifying the surounding fonnation. As a result, the 
recovery of hydrocarbons from the formation 125 is enhanced. 

In an aKemative embodiment, as illustrated in Rg. 12. a weflbore casing 1205 having 
one or more perforations 1210 is positioned within the wellbore 105 that traverses the 
fonnation 125. When the apparatus 130 is positioned within the wellbore 105. one or 
more of the perforated tubular members 145 of the apparatus 130 are radially 
expanded and plastically defomied into contact with the wellbore casing 1205 thereby 
compressing the surrounding formation 125. In this manner, the surrounding fomiation 
125 is maintained in a state of compression thereby stabilizing the sunounding 
fonnation. reducing the flow of loose particles from the sunounding fonnation Into the 
radial openings of the perforated titular member 145. and ienhandrig the recovery of 
hydrocarbons from the sunounding fonnation. 

In an alternative embodiment, a seismic source 1215 is positioned on a surface 
location to thereby impart seismic energy into the fonnation 125. In this manner, 
partides lodged in the radial openings in the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarbons from the formation 125. 

In an alternative embodiment, after the perforated tubular member 145 has been 
radially expanded and plasticaliy fonned into contact with the wellbore casing 1205, 
thereby coupling the perforated tubular member 145 to the suirounding formation, an 
impulsive load is applied to the perforated tubular member. The impulsive load may be 
applied to the perforated tubular member 145 by applying the load to the end of the 
apparatus 130. The impulsive load is then transferred to the sunounding formation 125 
thereby compacting and/or slurrifying the surrounding fonnation. As a result, the 
recovery of hydrocart>ons from the fonnation 125 is enhanced. 
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Referring to Fig. 13. in an alternative embodinrent, one or niore perforated tubular 
members 1305 are coupled to one of the perforated tubular members 145 by radially 
expanding and plastically deforming the perforated tubular member Into engagement 
with the perforated tububr member in a conventional manner and/or using one or more 

5 of the radial expanston methods disclosed in one or more of the following: (1) U.S. 
patent application serial no. 09/454.139. attomey docket no. 25791.03.02. filed on 
12/3/1999. (2) U.S. patent application serial no. 09/510.913, attomey docket no. 
25791.7.02. filed on 2/23/2000. (3) U.S. patent application serial no. 09/502,350. 
attomey docket no. i25791.8.02. filed on 2/10/2000. (4) U.S. patent application serial 

10 no. 09/440.338, attomey docket no. 25791.9.02. filed on 11/15/1999. (5) U.S. patent 
appllcatkm serial no. 09/523.460, attomey docket no. 25791.1 1.02. filed on 3/10/2000. 
(6) U.S. patent appficatton serial no. 09/512.895, attorney docket no. 25791.12.02, filed 
on 2/24/2000. (7) U.S. patent applteation serial no. 09/511.941. attomey docket no. 
25791. 16;02, filed on 2/24/2000, (8) U.S. patent appficatton serial no. 09/588.946, 

15 attomey docket no. 25791.17.02, filed on 6/7/2000. (9) U.S. patent applteatton serial 
no. 09/559,122. attomey docket no. 25791.23.02. filed on 4/26/2000, (10) PCT patent 
applicatton serial no. PCT/USOO/18635. attomey docket no. 25791.25.02. filed on 
7/9/2000. (11) U.S. provlstonal patent applicatton serial no. 60/162.671, attomey docket 
no. 25791.27. filed on 11/1/1999. (12) U.S. provlstonal patent application serial no. 

20 60/154.047. attomey docket no. 25791.29, fVed on 9/16/1999, (13) U.S. provisional 
patent appltoation serial no. 60/159.082, attomey docket no. 25791.34. filed on 
10/12/1999. (14) U.S. provlstonal patent appltoatton serial no. 60/159,039, attomey 
docket no. 25791.36. filed on 10/12/1999. (15) U.S. provislorMil patent appltoation serial 
no. 60/159.033, attomey docket no. 25791.37. fited on 10/12/1999. (16) U.S. 

25 provlstonal patent application serial no. 60/212.359. attomey docket no. 25791 .38, filed 
on 6/19/2000, (17) U.S. provlstonal patent applicatton serial no. 60/165,228. attorney 
docket no. 25791.39. fitod on 11/12/1999. (18) U.S. provlstonal patent appHcation serial 
no. 60/221.443. attomey docket no. 25791.45. filed on 7/28/2000, (19) U.S. provlstonal 
patent appltoation serial no. 60/221,645, attomey docket no. 25791.46. fited on 

30 7/28/2000, (20) U.S. provisional patent application serial no. 60/233,638, attomey 
docket no. 25791.47, filed on 9/18/2000, (21) U.S. provlstonal patent appltoation serial 
no. 60/237,334, attomey docket no. 25791 .48. filed on 10/2/2000, (22) U.S. provisional 
patent application serial no. 60/270.007. attomey docket no. 25791.50, filed on 
2/20/2001; (23) U.S. provisional patent applicatton serial no. 60/262,434. attom^ 
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docket no. 2579151. filed on 1/17/2001; (24) U.S. provisional patent application serial 
no. 60/259.486, attorney docket no. 25791.52, filed on 1/3/2001; (25) U.S. provisional 
patent appKcatton serial no. 60/303,740. attorney docket no. 25791.61, filed on 
7/6/2001; (26) U.S. provisional patent applteation serial no. 60/313,453, attorney docket 

5 no. 25791.59. filed on 8/20/2001; (27) U.S. provisional patent applicafion serial no. 
60/317,985. attorney docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional 
patent application serial no. 60/318,386, attorney docket no. 25791.67.02, filed on 
9/1 0/2001 ; and (29) U.S. utility patent application serial no. 09/969,922, attorney docket 
no. 25791.69, filed oo 10/3/2001, the disck)sures of which are incorporated herein by 

10 reference. In ttiis manner, the perforated tubular nnember 905 nrKxJifies the fkm 
characteristics of ttie perforated tubular member 145 thereby pennitting the operator of 
the apparatus 130 to modify ttie overall flow characteristtes of the apparatus. 

. In an alternative embodiment, as illustrated in Fig. 14, a one-way valve 1405 such as, 
15 for example, a check valve fluididy couples the iriterior of a pair of adjacent perforated 
tubular members, 145a and 145b, that extract hydrocartx>ns from conresponding 
subterranean zones A and B. In this manner, if zone B t>ecomes depleted, 
hydrocari^ons that are being extracted from zone A will not flow into the depleted zone 
8. 

20 

In an alternative embodiment, as illustrated in Fig. 15, the apparatus 130 is used to 
extract geottiemnal energy from a targeted subtenanean geothermai ^ne 1505. In this 
manner, the operational efficiency of the extraction of geothermai energy Is signtficanfly 
enhanced due to ttie increased internal diameters of the various radially expanded 
25 elements of the apparatus 1 30 that pemnit greater volumetric flows. 

In an alternative embodiment, the perforated tubular members, 145, 210, 212, 216, 
218. and 1305 of ttie apparatus 130 may be cleaned by further radial expanston of ttie 
perforated tubular members. In an exemplary embodiment, the amount of further radial 
30 expansion required to dean ttie radial passages of the perforated tubular members 
145, 210. 212, 216, 218, and 1305 of ttie apparatus 130 ranged from about 1% to 2%. 

An apparatus has been described that includes a zonal isolation assembly including 
one or wore solid tubular members, each solid tubular member including one or more 
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external seals, and one or more perforated tubular memt)ers coupled to the solid 
tubular members, and a shoe coupled to the zonal Isolation assembly. In an exemplary 
embodiment, the zonal isolation assembly further includes one or more intennediate 
solid tubular members coupled to and interleaved among the perforated tubular 
5 members, each intemiiediate solid tubular member including one or more external 
seals. In an exemplary embodiment, the zonal isolation assembly further includes one 
or more valve members for controlling the flow of fluidic materials between the tubular 
members. In an exemplary embodiment, one or more of the intennediate solid tubular 
members include one or more valve members. 

10 

An apparatus has also been described that Includes a zonal isolation assembly that 
includes one or more primary solid tubulars, each primary solid tubular including one or 
more external annular seals, n perforated tubulars coupled to the primary solid 
tubulars, and n-1 intermediate solid tubulars coupled to and interleaved among the 
15 perforated tubulars, each intennediate solid tubular including one or more extemal 
annular seals, and a shoe coupled to the zonal isolation assembly. 

A method of isolating a first subtenanean zone from a second subterranean zone in a 
wellbore has also been described that indudes positioning one or more primary solid 

20 tubulars within the wellbore, the primary solkJ tubulars traversing the first subterranean 
zone, positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the second subterranean zone, fluididy coupling the perforated 
tubulars and the primary solid tubulars, and preventing the passage of fluids from the 
first subterranean zone to the second subterranean zone within the wellbore extemal to 

25 the solid and perforated tubulars. 

A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more primary solid tubulars within the wellbore, fluididy coupling the 
30 primary solid tubulars with the casing, positioning one or more perforated tubulars 
within the wellbore. the perforated tubulars traversing the produdng subtenanean 
zone, fluididy coupling the perforated tubulars with the primary solid tubulars. fluididy 
isolating the produdng subtenanean zone from at least one other subterranean zone 
within the wellbore, and fluididy coupling at least one of the perforated tubulars with the 


47 


producing subterranean zone. In an exemplary embodiment, the method further 
includes controllably fluidicly decoupling at least one of the perforated tubulars from at 
least one other of the perforated tubulars. 


5 An apparatus has also been described that includes a subterranean formation including 
a wellbore, a zonal isolation assembly at least partially positioned within the wellbore 
that includes one or more solid tubular members, each solid tubular member including 
one or more external seals, and one or more perforated tubular members coupled to 
the solid tubular members, and a shoe positioned within the wellbore coupled to the 

10 zonal isolation assembly, wherein at least one of the solid tubular members and the 
perforated tubular members are formed by a radial expansion process perfonned within 
the wellbore. In an exemplary embodiment, the zonal isolation asserhbly further 
includes one or more intenmediate solid tubular members coupled to and interieaved 
among the perforated tubular members, each intermediate solid tubular member 

15 including one or more external seals, wherein at least one of the solid tubular 
meml>ers, the perforated tubular members, and the intemiediate solid tubular members 
are formed by a radial expansion process performed within the wellbore. In an 
exemplary embodiment, the zonal isolation assembly further comprises one or more 
vah/e members for controlling the flow of fluids t>etween the solid tubular members and 

20 the perforated tubular members. In an exemplary embodiment, one or more of the 
intermediate solid tubular members include one or more valve members for controliing 
the flow of fluids between the solid tubular members and the perforated tubular 
memt>ers. 

25 An apparatus has also been described that includes a subterranean formation including 
a wellbore, a zonal isolation assembly positioned within the wellbore that includes one 
or more primary solid tubulars, each primary solid tubular including one or nmre 
external annular seals, n perforated tubulars positioned coupled to the primary solid 
tubulars, and n-1 intenmediate solid tubulars coupled to and interleaved among the 

30 perforated tubulars, each intemiediate solid tubular including one or more external 
annular seals, and a shoe coupled to the zonal Isolation assembly, wherein at least one 
of the primary solid tubulars, the perforated tubulars, and the intemiediate solid 
tubulars are formed by a radial expansion process perfonmed within the wellbore. 
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A method of isolating a first subterranean zone firom a second subtenranean zone in a 
wellbore has also been described that includes positioning one or nnore primary solid 
tubulars within the wellbore, the primary solid tubulars traversing the first subterranean 
zone, positioning one or more perforated tubulars within the wellbore, the perforated 
5 tubulars traversing the second subterranean zone, radially expanding at least one of 
the primary solid tubulars and perforated tubulars within the wellbore, fluididy coupling 
the perforated tubulars and the primary solid tubulars, and preventing the passage of 
fluids from the first subtenanean zone to the second subtenranean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars. 

10 

A method of extracting nnaterials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more primary solid tubulars within the wellbore, positioning one or 
more perforated tubulars within the wellbore, the perforated tubulars traversing the 

15 producing subterranean zone, radially expanding at least one of the prinnary solid 
tubulars and the perforated tubulars within the wellbore. fluididy coupling the primary 
solid tubulars with the casing, fluididy coupling the perforated tubulars with the primary 
soPid tubulars, fluididy isolating the produdng subtenranean zone from at least one 
other subtenranean zone within the wellbore, and fluididy coupling at least one of the 

20 perforated tubulars with the produdng subterranean zone. In an exemplary 
embodiment, the method further indixies controllably fluididy decoupling at least one 
of the perforated tubulars fifom at least one other of the perforated tubulars. 

An apparatus has also been described that indudes a subterranean formation induding 
25 a wellbore, a zonal isolation assembly positioned within the wellbore that indudes n 
solid tubular membera positioned within the wellbore, each solid tubular member 
induding one or more external seals, and n-1 perforated tubular members positioned 
within the wellbore coupled to and interieaved among the solid tubular members, and a 
shoe positioned within the wellbore coupled to the zonal isolation assembly. In an 
30 exemplary emtxxiiment the zonal isolation assembly further comprises one or more 
valve memt>ers for controlling the flow of fluids t^etween the solid tubular members and 
the perforated tubular members. In an exemplary embodiment, one or more of the 
solid tubular members indude one or more valve members for controlling the flow of 
fluids between the solid tubular members and the perforated tubular memt>ers. 
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A system for isolating a first subterranean zone from a second subten^nean zone In a 
wellbore has also been described that includes means for positioning one or more 
primary solid tubulars within the wellbore» the prinriary solid tubulars traversing the first 
5 subtenanean zone, means for positioning one or more perforated tubulars within the 
wellbore, the perforated tubulars traversing the second subterranean zone, means for 
fluididy coupling the perforated tubulars and the primary solid tubulars, and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subtenranean zone within the wellt)ore external to the primary solid tubulars and the 
10 perforated tubulars. 

A system for extracting materials finom a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or more primary solid tubulars within the wellbore, means for 

15 fluididy coupling the primary solid tubulars with the casing, means for positioning one 
or more perforated tubulars within the wellbore, the perforated tubulars traversing the 
produdng subterranean zone, means for fluididy coupling ttie perforated tubulars with 
the primary solid tubulars, means for fluididy isolating the produdng subtenranean zone 
from at least one other subterranean zone within the wellbore, and means for fluididy 

20 coupling at least one of the perforated tubulars with the produdng subterranean zone. 
In an exemplary embodiment the system further indudes means for oontroilably 
fluididy decoupling at least one of the perforated tubulars from at least one other of the 
perforated tubulars. 

25 A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that indudes means for positioning one or more 
primary sdid tubulars within the wellbore. the primary solid tubulars traversing the first 
subtemanean zone, nneans for positioning one or more perforated tubulars within the 
wellbore, the perforated tubulars traversing the second subterranean zone, means for 

30 radially expanding at least one of the primary solid tubulars and perforated tubulars 
within the wellbore, means for fluididy coupling the perforated tubulars and the primary 
solid tubulars, and means for preventing the passage of fluids from the first 
subten^nean zone to the second subterranean zone within the wellbore extemal to the 
primary solid tubulars and perforated tubulars. 


A system for extracting materials from a producing subterranean zone in a wellt)ore, at 
least a portion of the wellt)ore including a casing, has also been described that Includes 
means for positioning one or more primary solid tubularS within the wellbore. means for 
5 positioning one or more perforated tubulars within the wellbore. the perforated tubutars 
traversing the producing subtenranean zone, means for radially expanding at least one 
of the primary solid tubulars and the perforated tubulars within the wellbore, means for 
ftuididy coupling the primary solid tubulars with the casing, means for fluididy coupling 
the perforated tubulars with the solid tubulars, means for fluidicly isolating the 
10 producing subterranean zone from at least one other subterranean zone within the 
wellbore, and means for fluidicly coupling at least one of the perforated tubulars with 
the producing subtenranean zone. In an exemplary embodiment, the system further 
includes means for controllably fluidicly decoupling at least one of the perforated 
tubulars from at least one other of the perforated tubulars. 

15 

A system for Isolating subtenranean zones traversed by a wellbore has also been 
described that includes a tubular support member defining a first passage, a tubular 
expansion cone defining a second passage fluidicly coupled to the first passage 
coupled to an end of the tubular support member and comprising a tapered end, a 

20 tubular liner coupled to and supported by the tapered end of the tubular expansion 
cone, and a shoe defining a valveable passage coupled to an end of the tubular liner, 
wherein the tubular liner includes one or move expandable tubular members that each 
include a tubular body comprising an intennediate portion and first and second 
expanded end portions coupled to opposing ends of the intermediate portion, and a 

25 sealing member coupled to the exterior surface of the intermediate portion, and one or 
more slotted tubular members coupled to the expandable tubular mend)ers, wherein 
the inside diameters of the other tubular members are greater than or equal to the 
outside diameter of the tubular expansion cone. In an exemplary embodiment the wail 
thicknesses of the first and second expanded end portions are greater than the wall 

30 thickness of the intennediate portion. In an exemplary embodiment, each expandable 
tubular member further includes a first tubular transitionary member coupled between 
the first expanded end portion and the intennediate portion, and a second tubular 
transitionary member coupled between the second expanded end portton and the 
intermediate portion, wherein the angles of inclination of the first and second tubular 
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transitionary members relative to the intermediate portion ranges from about 0 to 30 
degrees. In an exemplary embodiment, the outside diameter of the intemnediate 
portion ranges from about 75 percent to iabout 98 percent of the outside diameters of 
the first and second expanded end portions. In an exemplary embodiment, the burst 
5 strength of the first and second expanded end portions is substantially equal to the 
burst strength of the intenmediate tubular secdon. In an exemplary embodiment the 
ratio of the inside diameters of the first and second expanded end portions to the 
interior diameter of the intermediate portion ranges from about 100 to 120 percent. In 
an exemplary embodiment, the relationship between the wall thicknesses ti, t2. and \m 

10 of the first expanded end portion, the second expanded end portion, and the 
intemnediate portion, respectively, of the expandable tubular members, the inside 
diameters Di, D2 and Dint of the first expanded end portion, the second expanded end 
portion, and the Intermediate portion, respectively, of the expandable tubular members, 
and the inside diameter D,,eiibore of the wellbore casing that the expandable tubular 

15 member will be inserted into, and the outside diameter Dcona of the expansion cone that 
will be used to radially expand the expandable tubular member within the wellbore is 
given by the following expression: 



wherein ti = iz; and wherein D, = D2. In an exemplary embodiment, the tapered end of 
20 the tubular e)q7ansion cone includes a plurality of adjacent discrete tapered sections. 
In an exemplary embodiment, the angle of attack of the adjacent discrete tapered 
sections increases in a continuous manner from one end of the tubular expanston cone 
to the opposite end of the tubular expanston cone. In an exemplary embodiment, the 
tapered end of the tubular expanston cone includes an paraboloid body. In an 
25 exemplary embodiment, the angle of attack of the outer surfece of the parabotoid body 
increases in a continuous manner from one end of the parabotoid body to the opposite 
end of the paraboloid body. In an exemplary embodiment, the tubular liner comprises 
a plurality of expandable tubular members; and wherein the other tubular members are 
interleaved among the expandable tubular members. 

30 

A method of isolating subterranean zones traversed by a wellbore has also been 
described that includes positfoning a tubular liner within the wellbore, and radially 
expanding one or more discrete portions of the tubular liner into engagement with the 
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wellix>re. In an exemplary embodiment, a plurality of discrete portions of the tubular 
liner are radially expanded into engagement with the wellbore. In an exemplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 
an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
5 expanded by injecting a fluidic material into the tubular iinen and wherein the remaining 
ones of the discrete portions tif the tubular liner are radially expanded by pulling an 
expansion cone through the remaining ones of the discrete portions of the tubular liner. 
In an exemplary embodiment the tubular liner comprises a plurality of tubular 
members; and wherein one or more of the tubular members are radially expanded into 

10 engagement with the wellbore and one or more of the tubular members are not radially 
expanded into engagement with the wellbore. In an exemplary embodiment, the 
tubular members that are radially expanded into engagement with the wellbore 
comprise a portion that is radially expanded into engagement with the wellbore and a 
portion that is not radially expanded into engagement with the wellbore. In an 

15 exemplary embodiment, the tubular liner includes one or more expandable tubular 
members that each include a tubular body comprising an intermediate portion and first 
and second expanded end portions coupled to opposing ends of the intermediate 
portion, and a sealing member coupled to the exterior surface of the intermediate 
portion, and one or nrum slotted tubular meml)ers coupled to the expandable tubular 

20 members, wherein the inside diameters of the slotted tubular members are greater than 
' or equal to the maximum inside diameters of the expandable tubular members. In an 
exernplary embodiment, the tubular liner includes a plurality of expandable tubular 
members; and wherein the slotted tubular members are interleaved among the 
expandable tubular members. 

25 

A system for isolating subterranean zones traversed by a wellbore has also been 
described that includes means for positioning a tubular liner within the wellbore, and 
means for radially expanding one or more discrete portions of the tubular liner into 
engagement with the wellbore. In an exemplary embodiment, a plurality of discrete 
30 portions of the tubular liner are radially expanded into engagement with the wellbore. 
In an exemplary enibodiment, the remaining portions of the tubular liner are not radially 
expanded. In an exemplary embodiment, one discrete portion of the tubular liner is 
radially expanded by injecting a fluidic material into the tubular liner; and wherein the 
other discrete portions of the tubular liner are radially expanded by pulling an 
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expansion cone through the other discrete portions of the tubular liner. In an 
exemplary embodiment, the tubular liner includes a plural'ity of tubular members; and 
wherein one or more of the tubular members are radially expanded into engagement 
with the wellbore and one or more of the tubular members are not radially expanded 
5 into engagement with the wellbore. In an exemplary embodiment, the tubular members 
that are radially expanded into engagement with the wellbore include a portion that is 
radially expanded into engagement with the wellbore and a portion that is not radially 
expanded Into engagement with the wellbore. 

10 An apparatus for isolating subtenranean zones has also been described that includes a 
subtenanean formation defining a borehole, and a tubular liner positioned in and 
coupled to the borehole at one or more discrete locations. In an exemplary 
embodiment, the tubular liner is coupled to the borehole at a plurality of discrete 
locations, in an exemplary embodiment, the tubular liner is coupled to the borehole by 

15 a process that includes positioning the tubular liner within the borehole, and radially 
expanding one or more discrete portions of the tubular liner into engagement with the 
borehole. In an exemplary embodiment, a plurality of discrete porttons of the tubular 
liner are radially expanded into engagement with the borehole. In an exemplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 

20 an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
expanded by injecting a fluidic material into the tubular liner, and wherein the other 
discrete portions of the tubular liner are radially expanded by pulling an expansion cone 
through the other discrete portions of the tubular liner. In an exemplary embodiment, 
the tubular liner comprises a plurality of tubular members; and wherein one or more of 

25 the tubular members are radially expanded into engagement with the borehole and one 
or more of the tubular members are not radially expanded into engagement with the 
borehole. In an exemplary embodiment the tubular members that are radially 
expanded into engagement with the borehole include a portion that is radially 
expanded into engagement with the borehole and a portion that is not radially 

30 expanded into engagement with the borehole. In an exemplary embodiment, prior to 
the radial expansion the tubular liner includes one or more expandable tubular 
members that each include a tubular body comprising an intenmediate portion and first 
and second expanded end portions coupled to opposing ends of the intermediate 
portion, and a sealing member coupled to the exterior surface of the intermediate 
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portion, and one or more slotted tubular members coupled to the expandable tubular 
mernbers, wherein the inside diameters of the slotted tubular members are greater than 
or equal to the maximum inside diameters of the expandable tubular members. In an 
exemplary embodiment* the tubular liner includes a plurality of expandable tubular 
5 members; and wherein the slotted tubular members are interleaved among the 
expandable tubular members. 

An apparatus has been described that includes a zonal isolation assembly including: 
one or more . solid tubular members, each solid tubular member including one or more 

10 external seals, one or more perforated tubular members coupled to the solid tubular 
members, one or more flow control valves operabty coupled to the perforated tubular 
members for controlling the flow of fluidic materials through the perforated tubular 
members, one or more temperature sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating temperature within the 

15 perforated tubular members, one or more pressure sensors operably coupled fo one or 
more of the perforated tubular members for monitoring the operating pressure within 
the perforated tubular members, and one or more flow sensors operably coupled to 
one or more of the perforated tubular members for monitoring the operating flow rate 
within the perforated tubular members, a shoe coupled to the zonal isolation assembly, 

20 and a controller operably coupled to the flow control valves, the temperature sensors, 
the pressure sensors, and the flow sensors for monitoring the temperature, pressure 
and flow sensors and controlling the operation of the flow control valves. At least one 
of the solid tubular members and the perforated tubular members are formed by a 
radial expansion process performed within the welibore. 

25 

A method of Isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes positioning one or more solid tubulars 
^in the wellbore, the solid tubulars traversing the first subtenanean zone, positioning 
one or more perforated tubulars within the wellbore, the perforated tubulars traversing 
30 the second subterranean zone, radially expanding at least one of the primary solid 
tubulars and perforated tubulars within the wellbore, fluidicty coupling the perforated 
tubulars and the solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore extemal to the 
solid tubulars and perforated tubulars, monitoring the operating temperatures, 
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pressures, and flow rates withlr> one or more of the perforated tubutars, and controlling 
the flow of fUildic materials through the perforated tubulars as a function of the 
monitored operating temperatures, pressures, and flow rates. 

5 A method of extracting materials from a producing sut)tenanean zone in a wellt)ore, at 
least a portion of the wellbore including a casing, has also been described that Includes 
positioning one or ihore solid tubulars within the wellbore. positioning one or more 
perforated tubulars within the welRjore. the perforated tubulars traversing the producing 
subterranean zone, radially expanding at 1^ one of the solid tubulars and the 
10 perforated tubulars within the wellbore, fluidicly coupling the solid tubulars with the 
casing, fluidicly coupling the perforated tubulars with the solid tubulars. fluidicly 
isolating the producing subterranean zone from at least one other subterranean zone 
within the wellbore. fluididy coupling at least one of the perforated tubulars with the 
producing subten^nean zone, monitoring the operating temperatures, pressures, and 
15 flow rates within one or more of the perforated tubulars, and controHIng the flow of 
fluidic materials through the perforated hjbulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for Isolating a first subterranean zone from a second subtenranean zone In a 
wellbore has also been described that includes means for positioning one or more sofid 
tubulars within the wellbore. the solid tubulars traversing the first subtenanean zone, 
means for positioning one or more peribrated tubulars within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radiaHy 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for fluidicly coupHng the perforated tubulars and the soTid tubulars. means for 
preventing the passage of fluids from ttie first subterranean zone to the second 
subtenanean zone wittiin the wellbore external to the solid tubulars and perforated 
tubulars. means for monitoring the operating temperatures, pressures, and flow rates 
within one or more of ttie peribrated tubuters. and means for controlling flow of 
fluidic materials ttirough the perforated tubulars as a function of ttie monitored 
operating temperatures, pressures, and flow rates. 

A system for extracting materials from a producing subterranean zone in a wellbore. at 
least a portion of ttie wellbore including a casing, has also been described ttiat Includes 
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means for positioning one or more solid tubulars within the welibore, means for 
positioning one or more perforated tubulars within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wetibore, means for fluididy 
5 ooupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars. means for fluididy isolating the produdng subterranean 
zone from at least one other subtenranean zone within the wellbore, means for fluididy 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
means for monitoring the operating temperatures, pressures, and flow rates within one 
10 or more of the perforated tubulars, and means for controlling the flow of fluidic 
materials through the perforated tubulars as a function of the monitored operating 
temperatures, pressures, and flow rates. 

An apparatus has also been described that indudes a zonal isolation assembly 
1 5 indudtng: one or more solid tubular members, each solid tubular memt>er ihduding one 
or more external seals, one or nDore perforated tubular members each induding radial 
passages coupled to the solid tubular members, and one or more solid tubular liners 
coupled to the interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular memt>ers. and a 
20 shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are fonned by a radial expansion 
process perfonmed within the weilbore, and the solid tubular liners are formed by a 
radial expansion process perfonned within the weilbore. 

25 A method of isdating a first subterranean zone from a second subtenranean zone in a 
weilbore has also been described that indudes positioning one or more solid tubulars 
within the weilbore, the solid tubulars traversing the first subtenranean zone, positioning 
one or more perfected tubulars each indudtng one or more radial passages within the 
weilbore, the perforated tubulars traversing the second subterranean zone, radially 

30 expanding at least one of the solid tubulars and perforated tubulars within the weilbore, 
fluididy coupling the perforated tubulars and the primary sdid tubulars, preventing the 
passage of fluids from the first subtenranean zone to the second subterranean zone 
within the welltx)re external to the primary sdid tubulars arid perforated tubulars, 
positioning one or more solid tubular liners within the interior of one or more of the 
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perforated tubulars, and radially exparxling and plastically defomilng the sofid tubular 
liners within the interior of one or more of the perforated tubuiars to fluidiciy seal at 
least some of the radial passages of the perforated tubuiars. 


5 A method of extracting materials from a producing subterranean zone in a wellbOTB, at 
least a portion of the weilbore including a casing, has also been described that includes 
positioning one or more solid tubuiars within the weilbore, positioning one or more 
perforated tubuiars each including one or more radial passages within the weilbore, the 
perforated tubuiars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubuiars and the perforated tubuiars within the weilbore, flutdidy 
coupling the solid tubuiars with the casing, fluididy coupling the perforated tubuiars 
with the solid tubuiars, fluididy isolating the producing subterranean zone from at least 
one other subterranean zone within the weilbore, fluidiciy coupling at least one of the 
periforated tubuiars with the producing subterranean zone, positioning one or more 

15 solid tubular liners within the interior of one or more of the perforated tubuiars. and 
radially expanding and plastically deforming the solid tubular liners within the interior of 
one or more of the perforated tubuiars to fluidiciy seal at least some of the radial 
passages of the perforated tubuiars. 

20 A systerT) for isolating a first subtenanean zone from a second subterranean mne in a 
weilbore has also been described that includes means for positioning one or more solid 
tubuiars within the weilbore, the solid tubuiars traversing the first subtenanean zone, 
means for positioning one or more perforated tubuiars each Including one or more 
radial passages within the weilbore, the perforated tubuiars traversing the second 

215 subterranean zone, means for radially expanding at least one of the solid tubuiars and 
perforated tubuiars within the weilbore, means for fluididy coupling the perforated 
tubuiars and the solid tubuiars, means for preventing the passage of fluids from the first 
subtenranean zone to the second subtenranean zone within the weilbore extemal to the 
primary solid tubuiars and perforated tubuiars, means for positioning one or more solid 

30 tubular liners within the interior of one or more of the perforated tubuiars, and means 
for radially expanding and plastically defonming the solid tubular liners within the interior 
of one or more of the perforated tubuiars to fluidiciy seal at least some of the radial 
passages of the perforated tubulaiis. 
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According to another aspect of the present invention, a system for extracting materials 
from a produdng subtenanean zone in a welit)ore, at least a portion of the wellbore 
Including a casing, has also been described that includes means for positioning one or 
more solid tubuiars within the wellbore. means for positioning one or nnore perforated 
tubulars each ihdudtng one or more radial passages within the wellbore, the perforated 
tubuiars traversing the producing subten^nean zone, means for radially expanding at 
least one of the soHd tubuiars and the perforated tubuiars within the wellbore. means 
for fhiidldy coupling the soHd tubuiars with the casing, means for fluididy coupling the 
perforated tubuiars with the solid tubuiars, means for fluididy isolating the produdng 
subterranean zone from at least one other subterranean zone within the wellbore, 
means for fluididy coupling at least one of the perforated tubuiars with the produdng 
subterranean zone, means for positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubuiars, arid means for radially expanding and 
plast'cally defbnming the solid tubular Hners within the Interior of one or more of the 
perforated tubuiars to fluididy seal at least some of the radial passages of the 
perforated tubuiars. 

An apparatus has also been described that indudes a zonal Isolation assembly 
induding: one or more solid tubular members, each solid titular member Induding one 
or more extemal seals, one or more perforated tubular members each Induding radlai 
passages coupled to the sdid tubidar mernbers. and a sealing nnaterlal coupled to 
least some of the perforated tubular members for sealing at least some of the radial 
passages of the perforated tubular members, and a shoe coupled to the zonal isolation 
assembly. 

A m^od of Isolating a first subterraneari 2one from a second subterranean zone in a 
wellbore has also been described that indudes positioning one or more solid tobulars 
wlthh the wellbore. the solid tubuiars traversing the first subterranean zone, positioning 
one or more perforated tubuiars each induding one or more radial passages vwlthin the 
wellbore. the perforated tobulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubuiars and perforated tobulars within the wellbore. 
fluididy coupling the perforated tubuiars and the primary solid tubuiars. preventing the 
passage of fluids from the first subteoanean zone to the second subtenanean zone 
within the wellbore extemal to the primary sdid tubuiars and perforated tubuiars. 
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seating off an annular region within at least one of the perforated tubuiars, and injecting 
a hardenable fluidic sealing material into the sealed annular regions of the perforated 
tubulars to seal off at least some of the radial passages of the perforated tubulars. 

5 A method of extracting materials from a producing subterranean zone In a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or nrore 
perforated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore, fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the sdid tubulars, fluididy isolating the produdng subterranean zone from at least 
one other subterranean zone within the wellbore, fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, sealing off an annular region 

15 within at least one of the perforated tubulars, and Injecting a hardenable fluidic sealing 
material into the sealed annular regions of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulars. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
20 wellbore has also been described that indudes means for positioning one or more solid 
tubulars within the wellbore, the sdid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each induding one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 
subtenanean zone, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary sdid tubulars and perforated tubulars, means for sealing off an annular region 
within at least one of the perforated tubulars, and means for injecting a hardenable 
30 fluidic sealing material into the sealed annular regions of the perforated tubulars to seal 
off at least some of the radial passages of the perforated tubulars. 

A system for extractir^ materials from a produdng subterranean zone in a wellbore, at 
least a portion of the wellbore induding a casing, has also been described that indudes 
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means for positioning one or more solid tubulars within the weilbore, means for 
positioning one or more perforated tubulars each including one or nrK>re radial 
passages within the wellbore, the perforated tubulars traversing the producing 
stlbterranean zone, means for radially expanding at least one of the solid tubulars and 
5 the perforated tubulars within the wellbore» means for fluididy coupling the solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluididy isolating the produdng subterranean zona from at 
least one other subterranean zone within the wellbore, means for fluididy coupling at 
least one of the perforated tubulars with the produdng subterranean zone, means for 
10 sealing off an annular region within at least one of the perforated tubulars, and means 
for injecting a hardenabte fluidic sealing material into the sealed annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 An apparatus has also been described that indudes a zonal isdation assembly 
positioned within a wellbore that traverses a subterranean formation Induding: one or 
more sdtd tubular members, each solid tubular member induding one or more external 
seals, one or more perforated tubular members coupled to the sdid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 

20 members and the perforated tubular m6ml>ers are formed by a radial expanston 
process perfomied within the wellbore, and at least one of the perforated tubular 
members are radially expanded into intinrtate contact witii the subtenranean fonnation. 
In an exemplary embodiment, tiie perforated tubular members that are radially 
expanded into intimate contact with the subterranean fomiation compress the 

25 subterranean formation. 

A method of isolating a first subterranean zone from a second subtenranean zone in a 
wellbore has also been described that indudes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
30 one or more perforated tubulars within the wellbore each Induding one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars wittiin the 
wellbore, radially expanding at least one of ttie perforated tubulars into intimate contad 
with the second subterranean zone, fluididy coupling the perforated tubulars and the 
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solid tubulars, and preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary emt>odiment, the perforated tubulars that are 
radially expanded into Intimate contact with the second subterranean zone compress 

5 the second subterranean zone. In an exemplary embodiment, the method further 
Includes vibrating the second subterranean zone to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. In an exemplary embodiment, the 
method further includes vibrating the second subterranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 

10 with the second subterranean zone. In an exemplary embodiment, the method further 
includes applying an impulsh^e load to the perforated tubulars that are radially 
expanded into Intimate contact with the second subten^nean zone to increase the rate 
of recovery of hydrocarbons from the second subterranean zone. 

15 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that Includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages* the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

20 least one of the solid tubulars and the perforated tubulars within the wellbore, radially 
sanding at least one of the perforated tubulars into intimate contact with the 
producing subterranean zone, fluidldy coupling the solid tubulars with the casing, 
fluididy coupling the perforated tubulars with the solid tubulars, fluididy isolating the 
produdng subterranean zone from at least one other subtenanean zone within the 

25 wellbore, and fiuldtdy coupling at least one of the perforated tubulars with the 
produdng subtenranean zone. In an exemplary embodiment, the perforated tubulars 
that are radially expanded into intimate contact with the produdng subtenranean zone 
compress the produdng subterranean zone. In an exemplary embodiment, the method 
further indudes vibrating the producing subtenanean zone to increase the rate of 

30 recovery of hydrocarbons from the produdng subterranean zone. In an exemplary 
embodiment, the method further indudes vibrating the produdng subterranean zone to 
dean the radial passages of the perforated tubulars that are radially expanded into 
intimate contact with the produdng subterranean zone, in an exemplary embodiment, 
the method further indudes applying an impulsive load to the perforated tubulars that 


are radially expanded Into intimate contact with the producing subterranean zone to 
increase the rate cS recovery of hydrocarlwns from the producing subterranean zone. 

A system for isolating a first isubterranean zone from a second subten^nean zone in a 
wellbore has also been described that includes means for positioning one or more solid 
tubulars within the wellbore. the solid tubulars traversing the first subtenanean zone, 
means for positioning one or more perforated tubulars within the wellbore each 
Including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for radially expanding at least one of the 
perforated tubulars into Intimate contact with the second subtenanean zone, means for 
fluidicly coupling the perforated tubulars and the solid tubulars, and means for 
preventing the passage of fluids from the first subtenanean zone to the second 
sut)terranean zone within the wellbore external to the solid tubulars and perforated 
tubulars. In an exemplary embodiment, the means for radially expanding at least one 
of the perforated tubulars Into Intimate contact with the second subterranean zone 
comprises means for compressing the secbnd subterranean zone. In an exemplary 
embodiment, the system ftjrther includes means for vibrating the second subtenanean 
zone to increase the rate of recovery of hydrocarbons from the second subterranean 
zone. In an exemplary embodiment, the system further Includes means for vibrating 
the second subterranean zone to dean the radial passages of the perforated tubulars 
that are radially expanded into intimate contact with the second subtenanean zone. In 
an exemplary embodiment, the system further includes means for applying an 
impulsive load to the perforated tubulars that are radially expanded Into Intimate 
contact with the second subterranean zone to Increase the rate of recovery of 
h]^drocart)ons from the second subterranean zone. 

A system for extracting materials from a producing subterranean zone in a wellbore. at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or nrwre solid tubulars within the wellbore. means for 
positioning one or more perforated tubulars wittiin the wellbore each including one or 
more radial openings, the perforated tubulars traversing thie producing subterranean 
zone, means for radially expanding at least one of ttie solid tubulare and the perforated 
tubulare within the wellbore. means for radially expanding at least one of the perforated 
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tuttulars Into intimate contact with the producing subterranean zone, means for fluidldy 
coupling the solid tubulars with the casing, means for fluidicly coupling the perforated 
tubulars with the solid tubulars, means for fluidldy isolating the producing subterranean 
zone from at least one other subterranean zone within the wellbore. and means for 

5 fluidicly coupling at least one of the perforated tubulars with the producing 
subterranean zone. In an exemplary embodiment, the means for radially expanding at 
least one of the perforated tubulars into intimate contect with the producing 
subterranean zone comprises means for compressing the producing subtenranean 
zone. In an exemplary embodiment, the system further Includes mearis for vibrating 

10 the producing subterranean zone to increase the rate of recovery of hydrocarlwns from 
the producing subtenranean zone. In an exemplary embodiment, the system further 
includes means for vibrating the producing subterranean zone to clean the radial 
passages of the perforated tubulars that are radially expanded Into intimate contact 
with the producing subterranean zone. In an exemplary embodiment, the system 

15 further includes means for applying an impulsive load to the perforated tubulars that 
are radially expanded into intimate contect with the producing subterranean zone to 
increase the rate of recovery of hydrocarbons from the producing subtenBnean zone. 

An apparatus has also been described that includes a zonal isolation assembly 
20 positioned within a wellbore that traverses a subterranean fonreition and includes a 
perforated wellbore casing, including: one or more solid tubular nr^embers, each solid 
tubuter member including one or more extemal seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
25 tubular members are formed by a radial expansion process perfonmed wiUiin the 
wellbore, and at least one of the perforated tubular members are radially expanded Into 
intimate contact with the perforated wellbore casing. In an exemplary embodiment, the 
perforated tubular members that are radially expanded into Intimate contact with the 
perforated casing compress the subterranean fonmation. 

30 

A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore that includes a perforated casing that traverses the second subterranean 
zone, has also been described that includes positioning one or more solid tubulars 
within the wellbore, ttie solid tubulars traversing the first subtenranean zone, positioning 
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one or more perforated tubulars within the wellt)ore each including one or more radial 
passages, the perforated tubulars traversing the secorKi subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars witfiln the 
wellbore, radially expanding at least one of the perforated tubulars into intimate contact 

5 with the perforated casing, fluidicly coupling the perforated tubulars and the solid 
tubulars. and preventing the passage of fluids from the first subterranean zone to the 
second subtenanean zone within the wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing compress the second 

10 subten^nean zone. In an exemplary embodiment, the method further includes 
vibrating the second subterranean zone to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. In an exemplary embodiment, the 
method further includes vibrating the second subten^anean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 

15 with the perforated casing. In an exemplary embodiment, the method further Includes 
applying an impulsrve load to the perforated tubulars that are radially expanded into 
intimate contact with the perforated casing to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. 

20 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore Including a casing and a perfonsited casing that traverses 
the producing subterranean zone, has also been described that includes positioning 
one or more solid tubulars within the wellbore, positioning one or more perforated 
tubulars within the wellbore each including one or more radial passages, the perforated 

25 tubulars traversing the producing subterranean zone, radially expanding at least one of 
the solid tubulars and the perforated tubulars within the wellbore, radially expanding at 
least one of the perforated tubulars Into inttmate contact with the prorated casing, 
fluidicly coupling the solid tubulars with the casing, fluidicly coupling the perforated 
tubulars with the solid tubulars, fluidicly isolating the producing subterranean zone from 

30 at les^t one other subterranean zone within the wellbore, and fluidicly coupling at least 
one of the perforated tubulars with the producing subterranean zone. In an exemplary 
embodiment, the perforated tubulars that are radially expanded into intimate contact 
with the perforated casing compress the producing subtenanean zone. In an 
exemplary embodiment, the method further includes vibrating the producing 
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subterranean zone to increase the rate of recx)very of hydrocarbons from the producing 
subterranean zone. In an exemplary embodiment, the method further includes 
vibrating the producing subterranean zone to clean the radial passages of the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
5 casing. In an exemplary embodiment the method further includes applying an 
impulsive load to the perforated tubulars that are radially expanded into intimate 
contact with the perforated tubulars to increase the rate of recovery of hydrocarbons 
from the producing subterranean zone. 

10 A system for isolating a first subtenranean zone from a second subterranean zone in a 
wellbore that includes a perforated casing that traverses the second subtenranean 
zone, has also been described that includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subtenanean zone, 
means for positioning one or more perforated tubulars within the wellbore each 

15 including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone, mearis for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for radially expanding at least one of the 
perforated tubulars into intimate contact with the perforated casing, means for fiuididy 
coupling the perforated tubulars and the solid tubulars, and means for preventing the 

20 passage of fluids from the first subterranean zone to ttie second subtenranean zone 
within the wellbore external to the solid tubulars and perforated tubulars. In an 
exemplary embodiment, the means for radially expanding at teast one of the perforated 
tubulars into intimate contact v^th the perforated casing comprises means for 
compressing the second subtenanean zone. In an exemplary embodiment, the system 

25 further includes means for vibrating the second subterranean zone to increase the rate 
of recovery of hydrocartx>ns from the second subtenanean zone. In an exemplary 
embodiment, the system further includes means for vibrating the second subtenanean 
zone to clean the radial passages of the perforated tubulars that are radially expanded 
into intimate contact with the perforated casing. In an exemplary embodiment, the 

30 system further includes means for applying an impulsive load to the perforated tubulars 
that are radially expanded into intimate contact v^th the perforated casing to increase 
the rate of recovery of hydrocarbons from the second subterranean zone. 
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A system for extracting materials from a producing subterranean zone in a weBbore. at 
least a portion of the wellbore including a casing and a perforated casing that traverses 
the producing subterranean zone, has also been described that includes means for 
positioning one or more solid tubulars within the wellbore. means for positioning or>e or 
more perforated tubulars within the wellbore each Including one or more radial 
openings, the perforated tubulars traversing the producing subterranean zone, means 
for radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore. means for radially expanding at least one of the perforated tubulars 
into Intimate contact with the perforated casing, means for fluidldy coupling the solid 
10 tubulars with the casing, means for fluidldy coupUng the perforated tubulars with the 
solid tubulars. means for fluidldy isolating the produdng subtenanean zone from at 
least one other subterranean zone within the wellbore. and means for fluidldy coupling 
at least one of the perforated tubulars with the produdng subterranean zone. In an 
exemplary embodiment, the. means for radially expanding at least one of the perforated 
15 tubulars into intimate contad with the perforated casing comprises means for 
compressing the produdng subterranean zone. In an exemplary embodiment, the 
further Indudes means for vibrating the produdng subterranean zone to Increase the 
rate of recovery of hydrocartx)ns from the produdng subterranean zone. In an 
exemplary embodiment, the system further indudes means for vibrating the produdng 
20 subterranean zone to dean ttie radial passages of the perforated tubulars that are 
radially expanded Into Intimate contact with the perforated casing. In an exemplary 
embodiment, the system farther Indudes means for applying an impulsive load to the 
perforated tubulars that are radially expanded Into intimate contad with the perforated 
casing to Increase the rate of recovery of hydrocartX)ns from the produdng 
25 subterranean zone. 

An apparatus has also been described that Indudes a zonal isdation assembly 
induding: one or more solid tubular members, eadi solid tubular member induding one 
or more external seals, one or more perforated tubular members eadi induding radial 
30 passages coupled to the solid tubular members, and one or more perforated tubular 
liners each including one or more radial passages coupled to the interior surfaces of 
one or more of the perforated tubular members, and a shoe coupled to the zonal 
Isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are formed by a radial expansion process perfomied within the 
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weilbore, and the petforated tubular liners are formed by a radial expansion process 
performed within the wellbore. 

A method of isolating a first subterranean zone from a second subterranean zone In a 
5 wellbore has also been described that includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars each including one or more radial passages within the 
wellbore. the perforated tubulars traversing the second subten^nean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

10 fluidicly coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore extemal to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars. and radially expanding and plastically deforming the perforated 

1 5 tubular liners within the interior of one or more of the perforated tubulars. 

A method of extracting materials from a produdng subten^nean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 

20 perforated tubulars each including one or nrrore radial passages within the wellbore, the 
perforated tubulars traversing the produdng subtenanean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, fluidicly 
coupling the solid tubulars with the casing, fluidicly coupling the perforated tubulars 
with the solid tubulars, flukUdy isolating the produdng subtenanean zone from at least 

25 one other subterranean zone within the wellbore, fluMidy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, posittoning one or more 
perforated tubular liners within the Interior of one or mote of the perforated tubulars, 
and radially expanding and plastically defonning the perforated tubular liners within the 
Interior of one or more of the perforated tubulars. 

30 

A system for isolating a first subterranean zone from a second subterranean zone In a 
wellbore has also been described that indudes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subtenanean zone, 
nneans for positioning one or more perforated tubulars each induding one or more 
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radial passages within the vwelllxjre. the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluldidy coupling the perforated 
tubulars and the solid tubulars. means for preventing the passage of fluids from the first 
5 subterranean zone to the second subterranean zone within the wellbore external to the 
primaiy solid tubulars and perforated tubulars. means for positioning one or more 
perforated tubular Hners wltNn the Interior of one or more of the perforated tubulars, 
and means for radially expanding and plastically defonmmg the perforated tubular liners 
within the interior of one or more of the perforated tubulars. 

10 

A system for extracting materials from a producing subtenanean zone In a wellbore, at 
least a portion of the wellbore including a casing, has also been described that Includes 
means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars each Including one or more radial 

15 passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars vytthln the wellbore, means for fluldidy coupling the solid 
tubulars with the casing, means for fluldicly coupling the perforated tubulars with the 
solid tubulars. means for fluldicly isolating the producing subtenanean zone from at 

20 least one other subterranean zone within the wellbore, means for fluididy coupling 
at least one of the perforated tubulars v«th the produdng subterranean zone, means for 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars, and means for radially expanding and plastically deforming the 
perforated tubular liners within the interior of one or more of the perforated tubulars. 

25 

An apparatus has also been described that Indudes a zonal isdation assembly 
including: one or more solid tubular members, each solid tubular member induding one 
or more external seals, two or more perforated tubular members each induding radial 
passages coupled to the soOd tubular members, and one or more one-way valves for 
30 controllably fluididy coupling the perforated tubular members, and a shoe coupled to 
the zwial isolation assembly. At least one of the solid tubular rnembers and the 
perforated tubular members are fonned by a radial expansion process performed within 
the welltx}re. 
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A method of isolating a first subterranean zone from a second subterranean zone 
having a plurality of producing zones in a wellbore has also been described that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning two or more perforated tubulars each 
5 including one or more radial passages within the wellbore. the perforated tubulars 
traversing the second subterranean zone, radtaliy expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore extemal to the 
10 primary solid tubulars and perforated tubulars, and preventing fluids from passing from 
one of the producing zones that has not been depleted to one of the producing zones 
that has been depleted. 

A method of extracting materials from a wellbore having a plurality of producing 
1 5 subtenanean zones, at least a portion of the wellbore Including a casing, has also been 
described ttiat includes positioning one or more solid tubulars within the wellbore, 
positioning two or more perforated tubulars each including one or more radial passages 
within the wellbore, the perforated tubulars traversing the producing subterranean 
zones, radially expanding at least one of the solid tubulars and the perforated tubulars 
20 witiiin the wellbore, fluididy coupling the solid tubulars with the casing, fluididy coupling 
the perforated tubulars witti the solid tubulars, fluididy Isolating ttie produdng 
subtenanean zorie from at least one other subterranean zone wrthin the wellbore, 
fluididy coupfing at least one of ttie perforated tubulars with the produdng 
subtenanean zone, preventing fluids from passing from one of ttie produdng zones 
25 ttiat has not been depleted to one of ttie producing zones ttiat has been depleted. 

A system for isdating a first subtenanean zone from a second subterranean zone 
having a plurality of producing zones in a wellbore has also been described ttiat 
indudes means for positioning one or more solid tubulars wittiin the wellbore. ttie solid 
30 tubulars traversing ttie first subtenranean zone, means for positioning one or more 
perforated tubulars each induding one or more radial passages within ttie wellbore, ttie 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubular^ wittiin ttie wellbore. 
means for fluididy coupling the perforated tubulars and the solid tubulars, means for 


preventing the passage of fluids from the first subtenranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and means for preventing fluids 
5 from passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

A system for extracting materials from a plurality of producing subterranean zones in a 
wellbore, at least a portion of the wellbore including a casing, has also been described 

10 that includes means for positioning one or more solid tubulars within the wellbore, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zones, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fluididy coupling the solid 

15 tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluididy isolating the produdng subtenanean zone from at 
least one other subterranean zone within the wellbore, means for fluididy coupling at 
least one of the perforated tubulars with the produdng subtenanean zone, means for 
positioning one or more perforated tubular liners within the interior of one or more of 

20 the perforated tubulars, and means for preventing fluids from passing from one of the 
produdng zones that has not been depleted to one of the produdng zones that has 
been depleted. 

An apparatus for extracting geothemial energy from a subtenanean formation 
25 containing a source of geothenmal energy has also been described that indudes a 
zonal isolation assembly positioned within the subtenranean fomnation including: one or 
wore solid tubular members, each solid tubular meniber induding one or more external 
seals, one or more perf(»ated tubular members each induding radial passages coupled 
to the solid tubular members, and one or more perforated tubular liners each induding 
30 one or more radial passages coupled to the interior surfaces of one or more of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 
least one of the soitd tubular members and the perforated tubular members are fomned 
by a radial expansion process perfonmed within the weIlt>ore. 
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A method of isolating a first subterranean zone from a second subterranean zone 
including a source of geothermai energy in a wellbore has also been described that 
includes positioning one or more solid tubuiars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 

5 each including one or niore radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 
tubulars and the primary soSd tubulars. preventing the passage of fluids from the first 
subterranean zone to the second subtennanean zone within the wellbore external to the 

10 primary solid tubuiars and perforated tubuiars, positioning one or more perforated 
tubular liners within the interior of one or nnore of the perforated tubulars, and radially 
expanding and plastically defomning the perforated tubular liners within the Interior of 
one or more of the perforated tubulars. 

15 A method of extracting geothermai energy from a subtenanean geothennal zone in a 
wellbore, at least a portion of the wellbore including a casing, has also been described 
that includes positioning one or more solid tubulars within the wellbore, positioning one 
or more peribrated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars travensing the subtenanean geothennal zone, radially 

20 expanding at least one of the solid tubulars and the perforated tubulars within the 
wellbore, fluididy coupling the solid tubulars with the casing, fluididy coupling the 
perforated tubulars with the solid tubulars, fluididy isolating the subtenanean 
geothennal zone from at least one other subterranean zone within the wellbore, and 
fluididy coupHng at least one of the peribrated tubulars with the subterranean 

25 geothemial zone. 

A system for isolating a first subtenranean zone from a second geothermai 
subterranean zone in a wellbore has also been described that indudes means for 
positioning one or more solid tubulars within the wellbore, the solid tubulars traversing 
30 the first subterranean zone, means for positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second geothemnal subtenranean zone, means for radially expanding at 
least one of the solid tubulars and perforated tubulars within the wellbore, means for 
fluididy coupling the perforated tubulars and the solid tubulars, and means for 


preventing the passage of fluids from the first subterranean zone to the second 
geothennal subtenanean zone within the weltbore external to the primary solid tubulars 
and perforated tubulars. 


5 A systehn for e)ctracting geothermal energy from a subtenanean geothemnal zone in a 
wellbore, at least a portion of the welibore including a casing, has also been described 
that includes means for positioning one or more solid tubulars within the welibore, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the welibore, the perforated tubulars traversing the subtenBnean 

10 geothemial zone, means for radially expandinjg at least one of the solid tubulars and 
the perforated tubulars within the welibore, means for fiuididy coupling the solid 
tubulars with the casing, means for fluidiciy coupling the perforated tubulars with the 
solid tubulars, means for fluidiciy isolating the subterranean geothennal zone from at 
least one other subterranean zone within the welit>oi:e, and means for fluidiciy coupling 

15 at least one of the peribrated tubulars with the subterranean geothenmal zone. 

An apparatus has also been described that includes a zonal isolation assembly 
including: one or more solid tubular memt)ers, each solid tubular member including one 
or mora external seals, one or more perforated tubular members each including one or 

20 more radial passages coupled to the solid tubular members, and a shoe coupled to the 
zonal isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are formed by a radial expansion process performed within the 
welibore. and the radial passage of at least one of the perforated tubular members are 
cleaned tiy further radial expansion of the perforated tubular nnembers within the 

25 welibore. 

A method of isolating a first subtenranean zone from a second subterranean, zone in a 
welibore has also been described that includes positioning one or more solid tubulars 
within the welibore, the solid tubulars travereing the firet subtenanean zone, positioning 
30 one or more perforated tubulars within the welibore each including one or more radial 
passages, the perforated tubulars travereing the second subterranean zone, radially 
expanding at least one of the primary solid tubulare and pierforated tubulars within the 
welibore, fluidiciy coupling the perforated tubulars and the solid tubulare, preventing the 
passage of fluids from the first subterranean zone to the second subtenranean zone 
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within the wellbore external to the solid tubulars and perForated tubujars, and cleaning 
materials from the radial passages of at least one of the perforated tubulars by further 
radial expansion of the perforated tubulars within the wellbore. 


5 A method of extracting materials from a producing subterranean zone in a wellbore. at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or wore solid tubulars within the wellbore, petitioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the producing subtenranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore, fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, fluididy isolating the produdng subteaanean zone from at least 
one other subterranean zone within the wellbore. fluididy coupling at least one of the 
perforated tubulars with the producing subterranean zone, monitoring the operating 

15 temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
20 wellbore has also been described that indudes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
nneans for positioning one or more perforated tubulars within the wellbore each 
induding one or more radial passages, the perfcvated tubulars traversing the second 
subten^nean zone, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the wellbore. means for fluididy coupling the perforated 
tubulars and the sdid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
solid tubulars and perforated tubulars. and means for deaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
30 perforated tubulars within the wellbore. 

A system for extracting materials from a produdng subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been descrit)ed that indudes 
means for positioning one or more solid tubulars within the wellbore. means for 
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positioning one or more perforated tubulars within the wellbore each including one or 
more radial passages, the perforated tubulars traversing the producing subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore. means for fluididy coupling the solid tubulars with the 
5 casing, means for fluididy coupling the perforated tubulars with the solid tubulars, 
means for fluididy isolating the produdng subtenranean zone from at least one other 
subtenranean zone within the wellbore, means for fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, and means for deaning 
materials from the radial passages of at least one of the perforated tubulars by further 
10 radial expanston of the perforated tubulars within the wellbore. 

Although illustrative embodiments of the invention have been shown and described, a 
wide range of modification, changes and substitution is contemplated in the foregoing 
disdosure. In some instances, some features of the present invention may be 
15 employed without a corresponding use of the other features. Accordingly, it is 
appropriate that ttie appended daims be construed broadly and in a manner consistent 
witii ttie scope of ttie invention. 
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CLAIMS 

1. An apparatus, comprising: 

a zonal isolation assembly comprising: 
5 one or more sofid tubular members, each solid tubular member including one or 

more extemal seals; 

one or more perforated tubular members coupled to the solid tubular members, 
the perforated tubiriar members defining a longitudinal flow passage; 

one or tme flow control valves operably coupled to the perforated tubular 
10 members for oontroiring the flow of fluidic materials through the perforated tubular 
members; 

one or more temperature sensors located within the longitudinal flow passage of 
one or more of the perforated tubular members for monitoring the operating 
temperature wHhin the perforated tubular members; 
15 one or more pressure sensors located within the longitudinal flow passage of 

one or more of the perforated tubular members for nnonitoring the operating pressure 
within the perforated tubular members; and 

one or more flow sensors located within the longitudinal flow passage of one or 
more of the perforated tubular members for monitoring the operating flow rate within 
^0 the perforated tubular members; and 

a shoe coupled to the zonal isolation assembly; and 

a controller operably coupled to the flow control valves, the temperature 
sensors, the pressure sensors, and the flow sensors for monitoring the temperature, 
pressure and flow sensors and controlling the operation of the flow contn)l valves; and 
25 wherein at least one of the sofid tubular members and the perforated tubular 

members are fonned by a radial expansion process performed within the welibore; and 

an expansion device adapted to radially expand at least one of the solid tubular 
members or at least one of the perforated tubular members. 

30 2. A method of isolating a first subterranean zone from a second subtenanean 
zone in a welibore, comprising: 

positioning one or more solid tubulars within the welibore, the solid tubulars 
traversing the first subterranean zone; 

76 


positioning one or more perforated tubulars within the wellbore, the perforated 
tubuiars traversing the second subterranean zone, the perforated tubular members 
defining a longitudinal flow passage; 

radially expanding at least one of the primary solid tubulars and perforated 
5 tubulars within the weitbore, with an expansion device comprisirVg a first conical outer 
surface and a second conical outer surface; 

fluididy coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subtenanean zone to the second 
subtenranean zone within the wellbore external to the solid tubulars and perforated 
10 tubulars; 

monitoring the operating temperatures, pressures, and flow rates within the 
longitudinal flow passage of one or more of the perforated tubulars; and 

controlling the flow of fluidic materials through the perforated tubulars as a 
Unction of the monitored operating temperatures, pressures, and flow rates. 

15 

3. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore, the perforated 
20 tubulars traversing the producing subterranean zone, the perforated tubular members 
defining a longitudinal flow passage; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore, with an expansion device comprising a first conical outer surface 
and a second conical outer surface; 
25 fiuididy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the sdid tubulars; 

fluididy isolating the produdng subterranean zone from at least one other 
subterranean zone within tiie wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
30 subterranean zone; 

monitoring the operating temperatures, pressures, and flow rates within the 
longitudinal flow passage of one or more of the perforated tubulars; and 

controlling the flow of fluidic materials tiirough the perforated tubulars as a 
fundion of the monitored operating temperatures, pressures, and flow rates. 
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4. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the weilbore, the solid 
5 tubulars tnaversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the second subterranean zone, the perforated tubular 
members defining a longitudinal flow passage; 

nneans for radialiy expanding at least one of the solid tubulars and perforated 
10 tubulars within the wellbore, corhprislng a first conical outer surface and a second 
conical outer surface; 

means for fluidicly coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subtenranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
15 perforated tubulars; 

means for nrK)nitoring the operating temperatures, pressures, and flow rates 
within the longitudinal flow passage of one or more of the perforated tubulars; and 

means for controlling the flow of fluidic nrtaterials through the perforated tubulars 
as a function of the monitored operating temperatures, pressures, and flow rates. 

20 

5. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tiri)ulars within the wellbore, the 
25 perforated tubulars traversing ttie producing subterranean zone, the perforated tubular 
members defining a longitudinal flow passage; 

means for radially expanding at least one of the sofid tubulars and the 
perforated tubulars within the wellbore, comprising a first conical outer surface and a 
second conical outer surface; 
30 means for fluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 
other subterranean zone within the wellbore; 
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means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean ;^ne; 

nneans for nrKHittoring the operating temperatures, pressures, and flow rates 
within the longitudinal flow passage of one or more of the perforated tubulars; and 
5 means for controliing the flow of fluidic nuiterials through the perforated tubulars 

as a function of the monitored operating temperatures, pressures, and flow rates. 

6. An apparatus, comprising: 

a zonal isolation assembly comprising: 
1 0 one or more solid tubular.members, each solid tubular member including one or 

more extemal seals; 

one or more perforated tubular memt>er5 coupled to the solid tubular members, 
the perforated tubular members deftnir^ a longitudinal flow passage; 

one or more flow control valves operably coupled to the perforated tubular 
15 members for controlling the flow of fluidic materials through the perforated tubular 
members; 

one or more temperature sensors located within the longitudinal flow passage of 
one or more of the perforated tubular members for monitoring the operating 
temperature within the perforated tubular members; 
20 one or more pressure sensors located within the longitudinal flow passage of 

one or more of the perforated tubular members for monitoring the operating pressure 
within the perforated tubular members; and 

one or more flow sensors located within the longitudinal flow passage of one or 
more of the perforated tubular members for monitoring the operating flow rate within 
25 the perforated tubular members; and ' 

a shoe coupled to the zonal isolation assembly; and 

a controller operably coupled to the flow control valves, the temperature 
sensors, the pressure sensors, and the flow sensors for monitoring the temperature, 
pressure and flow sensors and controlling the operation of the flow control valves; 
30 an expansion device comprising a first conical outer surface and a second 

conical outer surface adapted to radially expand at least one of the solid tubular 
members or at least one of the perforated tubular members. 
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7. The apparatus of claim 1, wherein the expansion device comprises an 
expansion cone. 

8. The apparatus of claim 1, wherein the expansion device comprises an 
5 expandable expansion device. 

9. The apparatus of daim 1» wherein the expansion device is adapted to operate 
under fluid pressure. 

10 10. The apparatus of daim 1, wherein the expansion device comprises a parabolic 
expansbn device. 

11. The apparatus of daim 1, wherein the expansion device comprises a first 
conical outer surface and a second conical outer surface. 

15 

12. The apparatus of daim 1, wherein the expansion device comprises at least 
three adjacent conical outer surfaces. 

13. The apparatus of daim 11, wherein the first conical outer surface comprises an 
20 angle of attack between about 8** and about 20^ 

14. The apparatus of daim 11 or 13. wherein the second conical outer surface 
comprises an angle of attack between about 4'' and about 15"". 

25 15. The apparatus of any one of claims 11*14» wherein the angle of attack 
decreases from a front end of the expanston device to a back end of the expansion 
device. 

16. The apparatus of daim 1 or 6» wherein at least one of the solid tubular members 
30 and at least one of the perforated tubular members are coupled with a threaded 

connection. 

17. The apparatus of daim 16, wherein the threaded connectk>n is radially 
expanded within the welltK)r6. 
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18. The method of claim 2« wherein the radially expanding comprises an expansion 
device. 

5 19. The method of daim 1 8« wherein the expansion device comprises an expansion 
cone. 

20. The method of daim 18, wherein the expansion device comprises an 
expandable expansion device. 

10 

21. The method of daim 18, wherein the expansion device is adapted to operate 
under fluid pressure. 

22. The method of daim 18, wherein the expansion device comprises a parabolic 
15 expanston device. 

23. The method of daim 18, wherein the expansion device comprises a first conical 
outer surface and a second conical oiAer surfoce. 

20 24. The method of daim 18, wherein the expansion device comprises at least three 
adjacent conical outer surfaces. 

25. The method of daim 23, wherein the first conical outer surfiace comprises an 
angle of attack between about 8"* and about 20**. 

25 

26. The method of daim 23 or 25, wherein the second conical outer surface 
comprises an angle of attad< between about 4"" and about 15^ 

27. The method of any one of daims 23-26, wherein the angle of attadc decreases 
30 from a front end of the expansion device to a back end of the expanston device. 

28. The method of daim 2, wherein at least one of the solid tubular members and at 
least one of the perforated tubular members are coupled with a threaded connection. 
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29. The method of claim 28, wherein the threaded cxxinection is radially expanded 
within the wellt)ore. 

30. The method of daim 3. wherein the radially expanding comprises an expansion 
5 device. 

31 . The method of daim 30, wherein the expansion device comprises an expansion 
cone. 

10 32. The method of daim 30, wherein the expansion device comprises an 
expandable expansion device. 

33. The method of claim 30, wherein the expansion device is adapted to operate 
under fluid pressure. 

15 

34. The method of daim 30, wherein the expansion device comprises a parat)olic 
expansion device. 

35. The method of daim 30, wherein the expansion device comprises a first conical 
20 outer surface and a second conical outer surface. 

36. The method of claim 30. wherein the expansion device comprises at least three 
adjacent conical outer surfaces. 

25 37. The method of claim 35. wherein the first conical outer surface comprises an 
angle of attack between about 8*" and about 20**. 

38. The method of daim 35 or 37, wherein the second conical outer sur^ 
comprises an angle of attack between about 4*' and about 15^ 

30 

39. The method of any one of daims 35-38, wherein the angle of attadc decreases 
from a front end of the expansion device to a back end of the expansion device. 
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40. The method of claim 3, wherein at least one of the solid tubular members and at 
least one of the perforated tubular members are coupled with a threaded connection. 

41. The method of daim 40, wherein the threaded connection Is radially expanded 
5 within the welibore. 

42. The system of daim 4, wherein the means for radially expanding comprises an 
expansion device adapted to radially expand at least one of the sofid tubular members 
or at least one of the perforated tubular members. 

10 

43. The system of claim 42, wherein the expansion device comprises an expansion 
cone. 

44. The system of daim 42, wherein the expansion device comprises an 
1 5 expandable expansion device. 

45. The system of daim 42, wherein the expansion de\Ace is adapted to operate 
under fluid pressure. 

20 46. The system of daim 42, wherein the expansion device comprises a parabolic 
expansion device. 

47. The system of daim 42. wherein the expansion device comprises a first conical 
outer surface and a second conical outer surtece. 

25 

48. The system of daim 42, wherein the expansion device comprises at least three 
adjacent conical outer surfaces. 

49. The system of daim 47, wherein the first conical outer surface comprises an 
30 angle of atteck between about 8"" and about 20^ 

50. The system of claim 47 or 49, v\4ierein the secorxl conical outer surface 
comprises an angle of atteck between about 4** and about 15"*. 
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51. The system of any one of claims 47-50, wherein the angle of attack decreases 
from a front end of the expansion device to a back end of the expansion device. 


52. The system of claim 4, wherein at least one of the solkJ tubular nnembers and at 
5 least one of the perforated tubular members are coupled with a threaded connection. 

53. The system of daim 52, wherein the threaded connection is radially expanded 
within the wellbore. 

10 54. The system of daim 5, wherein the means for radially expanding comprises an 
expansion device adapted to radially expand at least one of the solid tubular members 
or at least one of the perforated tubular members. 

55. The system of claim 54, wherein the expar^ion device comprises an expansion 
15 cone. 

56. The system of daim 54, wherein the expansion device comprises an 
expandable expansion device. 

20 57. The system of daim 54, wherein the expansion device is adapted to operate 
under fluid pressure. 

58. The system of daim 54, wherein the expansion device comprises a parabolic 
expansion device. 

25 

59. The system of daim 54, wherein the expanston device comprises a first conical 
outer surface and a second conical outer surface. 

60. The system of daim 54, wherein the expansion device comprises at least three 
30 adjacent conical outer surfaces. 

61. The system of claim 59, wherein the first conical outer surface comprises an 
angle of attack t)etween about 8" and about 20*'. 
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62. The system of claim 59 or 61, yt^em the second conical outer surface 
comprises an angle of attack between abiout 4* and at>put 15". 

63. The system of any one of claims 59-62. wherein the angle of attack decreases 
5 from a front end of the expansion devtoe to a t>ack end of the exp»isk>n device. 

64. The system of daim 5, wherein at least one of the solid tubular members and at 
least one of the perforated tubitfar memt)ers are coupled with a threaded connection. 

10 65. The system of daim 64, wherein the threaded connection is radially expanded 
within the welibore. 
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1. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member including one or 
5 more external seals; 

one or wore perforated tubular members coupled to the solid tubular members; 
one or more flow control valves operabiy coupled to the perforated tubular members for 
controlling the flow of fluidic materials through the perforated tubular members; 

one or more temperature sensors operabiy coupled to one or more of the 
10 perforated tubular members for monitoring the operating temperature within the 
perforated tubular members; 

one or more pressure sensors operabiy coupled to one or more of the 
perforated tubular members for monitoring the operating pressure within the perforated 
tutujjar members; and 

15 one or nriore flow sensors operabiy coupled to one or more, of the perforated 

tubular members for monitoring the operating flow rate within the perforated tubular 
memtiers; and 

a shoe coupled to the zonal isolation assembly; and 

a controller operabiy coupled to the flow control valves, the temperature 
20 sensors, the pressure sensors, and the flow sensors for monitoring the temperature, 
pressure and flow sensors and controlling the operation of the flow control valves; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process perfbnned within the welibore. 

25 2. A method of isolating a first subterranean zone from a second subterranean 
zone in a welibore, comprising: 

positioning one or more solid tubulars within the welibore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars within the welltKm, the perforated 
30 tubulars traversing the second subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the welibore; 

fluidicly coupling the perforated tubulars and the solid tubulans; 

preventing the passage of fluids from the first subterranean zone to the second 

86 


subterranean zone wKhln the wellbore external to the solid tubulars and perforated 
tubulars; 

monitoring the operating temperatures, pressures, and flow rates within one or 
iTK>re of the perforated tubulars; and 

oontfolBng the flow of fluidic materials through the perforated tubulars as a 
function of the monitored operating temperatures, pressures, and flow rates. 

3. A .method of retracting materials from a producing subterranean zone In a 
wellbore. at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 

posifloning one or more perforated hjbulars witNn the wellbore. the perforated 
tubulars traversing the producing subtenanean zone; 

radially expanding at least one of the soHd tubulars and the perforated tubulars 
within the wellbore; 

fluididy coupling the solid tubulars with the casing; 

fluididy coupling the peribrated tubulars with the solid tubulare; 

fluidlciy Isolating the producing subterranean zone from at least one otfier 
subtenranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the producing 
subterranean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 

controlBng the flow of fluidic materials through the perforated tubulars as a 
function of the monitored operating temperatures, presswes. and flow rates. 

4. A system for isolating a first subtenanean zone finom a second subterranean 
zone in a wellbore. comprising: 

means for positioning one or more solid tubulars within the wellbore. the solid 
tubulars traversii^ the first subterranean zone; 

means for positioning one or more peribrated tubulars within the wellbore. the 
perforated tubulars traversing the second subterranean 2»ne: 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluldicly coupling the perforated tubulars and the solid tubulare; 
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means for preventing the passage of fluids from the first subtenranean zone to 
the second subtenranean zone within the wellbore external to the solid tubulars and 
perforated tubulars; 

means for nmnitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars; and 

means for controlling the flow of fluidic materials through the perforated tubulars 
as a function of the monitored operating temperatures, pressures, and flow rates. 

5. A system for extracting materials from a producing subten^nean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the producing subterrariean zone; 

means for radially expanding at least one of tt>e solid tubulars and the 

perforated 
tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 
other subtenranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean rone; 

means for monitoring the operating temperatures, pressures, and flow rates 
withbi one or more of the perforated tubulars; and 

means for controlling the flow of fluidic materials through the perforated tubulars 
as a function of the monitored operating temperatures, pressures, and flow rates. 

6. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each sdid tubular member including one or 
more external seals; 

one or more perforated tubular members each induding radial passages 
coupled to the solid tubular members; and 

one or more solid tubular liners coupled to the interior surfaces of one or more 
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of the perforated tubular members for sealing at least some of the radial passages of 
the perforated tubular members; and 

a shoe coupled to the zonal isolation assen^ly; 

wherein at least one of the solkl tubular merTrt)ers and the perforated tubular 
members are fomned by a radial expansion process perfonned within the wellbore: and 

wherein the solid tubular liners are fomied by a radial expansion prxjcess 
perfonned within the wellbore. 

7. A mettwd of Isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

posilioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subtenanean 2»ne; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore. the perforated tubulars traversing the second 
subtenanean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubidars; 

preventing the passage of fluids from the first subtenanean zone to the second 
subtenanean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; 

positioning one or more solid tubular liners vinthin the Interior of one or more of 
the perforated tubuiars; and 

radially expanding and plastically defomiing the solid tubular liners within the 
interior of one or more of the perforated tubulars to fluididy seal at least some of the 
radial passs^ of the perforated tubulars. 

8. A method of extracting nriaterials from a produdng subtenanean zone in a 
wellbore. at least a portion of the wellbore induding a casing, comprising; 

positioning one or more solid tubulars within the wellbore: 

posifioning one or more perforated tubulars each induding one or more radial 
passages within the wellbore. the perforated tubulars traversing the produdng 
subterranean zone; 
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radially expanding at least one of the solid tubulars and the perforated tubulars 
wfthin the wellbore; 

fluididy coupling the solid tubulars with the casing; 

fluidicly coupling the perforated tubulars with the solid tubulars; 

fluidicly isolating the produdng subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean ^>ne; 

positioning one or wore solid tubular liners within the interior of one or more of 
the perforated tubulars; and 

radially expanding and plastically deforming the solid tubular liners within the 
interior of one or more of the perforated tubulars to fluidicly seal at least some of the 
radial passages of the perforated tubulars. 

9. A system for isolating a first subterranean zone fl^m a second subterranean 
zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore. the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or nrK>re perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the second 
subterraneian zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more sdid tubular liners within the interior of one 
ornrK)re of the perforated tubulars; and 

means for radially expanding and plastically defonning the solid tubular liners 
within the interior of one or more of the perforated tubulars to fluidicly seal at least 
some of the radial passages of the perforated tubulars. 
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10. A system for extracting materials from a producing subterranean zone In a 
wellbore, at least a portion of the welltwre Including a casing, comprising: 
means for positioning one or more solid tubulars winttiln ttte wellbore: 
means for positioning one or more perforated tubulars each Including one or 
more radial passages within the wellbore. the perforated tubulars traversing the 
produdng subterranean zone: 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluldidy coupling the solid tubulars with the casing: 
means for fluldidy coupb'ng the perforated tubulars with the solid tubulars: 
means for fluldidy isolating the producing subterranean zone from at least one 
other subterranean zone within the wellbore: 

means for fluldidy coupling at least orie of the perforated tubulars with the 
producing subtenrariean zone; 

means for positioning one or more solid tubular fineis within the Interior of one 
or more of the perforated tutMJiars; and 

means for radially expanding and plastically defonning the sofid tubular Hneis 
within the interior of one or more of the perforated tubulars to fluidldy seal at least 
some of the radial passages of the perforated tubulars. 

11. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member Induding one or 
more external seals; 

one or more perforated tubular members each induding radial passages 
coupled to the solid tubular members; and 

a sealing material coupted to at least some of the perforated tubular m^nbers 
for sealing at least some of the radial passages of the perforated tubular members; and 

a shoe coupled to the zonal isolation assembly. 

12. A method of isolating a first subterranean zone from a second subtenanean 
zone in a wellbore. comprising: 

positioning one or more solid tubulars within the wellbore. the sdid tubulars 
traversing the first subterranean zone; 


91 


positioning one or more perforated tubuiars each Including one or more radial 
passages within the wellbore, the perforated tubulais traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubuiars and perforated tubuiars 
within the wellbore; 

fluididy coupling the perforated tubuiars and the primary solid tubuiars; 

preventing the passage of flinds from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubuiars and 
perforated tubuiars; 

. sealing off an annular region within at least one of the perforated tubulais; and 
injecting a hardenable fluidic sealing material into the sealed annular regions of 
the perforated tubuiars to seal off at least some of the radial passages of the perforated 
tubuiars. 

13. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore Including a casing, connprising; 

positioning one or more solid tubuiars within the wellbore; 

positioning one or more perforated tubuiars each including one or more radial 
passages within the wellbore, the perforated tubuiars traversing the producing 
subtmranean zone; 

radially expanding at least one of the solid tubuiars and the perforated tubuiars 
within the wellbore; 

fiuidicly coupling the solid tubuiars with the casing; 

fluididy coupling the perforated tubulare with the sdid tubuiare; 

fluididy isolating the produdng subtenanean zone from at least one other 
subterranean zone within the wellbore; 

fiuidicly coupling at teast one of the perforated tubuiars with the produdng 
subterranean zone; 

sealing off an annular region viflthin at teast one of the perforated tubulais; and 
injecting a hardenable fluidic sealing material into the seated annular regions of 

the perforated tubuiars to seal off at teast some of the radial passages of the perforated 

tubuiars. 
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14. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore. comprising: 

means for positioning one or more solid tubulars within the wellbore. the solid 
tubulars traversing the first suMenanjBan zone; 

means for positioning one or more peiforated tubulars each including one or 
more radial passages within the wellbore. the perforated tubulars traversing the second 
subterrartean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluidicly ooupfing the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for sealing off an annular region within at least one of the perforated 
tidHilars; and 

nieans for Injecting a hardenabte fluidic sealing material Into the sealed annular 
regions of the perforated tubulare to seal off at least some of the radial passages of the 
perforated tubulars. 

15. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore. the perforated tubulars traversing the 
produdng subterranean zone; 

means for radially expanding at teast one of the solid tubulare and the 
perforated tubulare within the wellbore; 

means for fluidicly coupling the solid tubulars with the casing; 

means for fluididy coupHng the perforated tubulars with the solid tubulare; 

means for fluidicly isolating the producing subtenanean zone from at teast one 
other subterranean n)ne within the wellbore; 

means for fluidicly coupling at least one of the perforated tubulare with the 
producing subterranean zone; 
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means for sealing off an annular region within at least one of the perforated 
tulMJiars; and 

means for injecting a hardenable fluldic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
5 perforated tubulars. 

16. An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean formation, comprising: 
10 one or more solid tubular members, each solid tubular member including one or 

wore external seals; 

one or more perforated tubular members coupled to the solid tubular members; 

and 

a shoe coupled to the zonal isolation assembly; 
15 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process perfonmed within the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the subterranean formation. 

20 17. The apparatus of daim 16, wherein the perforated tubular members that are 
radially expanded into intimate contact with the subterranean formation compress the 
subterranean fbmrtation. 

18. A method of isolating a first subterranean zone from a second subterranean 
25 zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subtenranean zone; 

positioning one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the second 
30 subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contact 
with the second subterranean zone; 
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fluidldy coupling the perforated tubulars and the solid tubulars; and 

preventing the passage of fluids from the first subterranean zone to the second 

subterranean zone within the wellbore external to the solid tubulars and perforated 

tubulars. 

19. The method of claim 18. wherein the perforated tubulars that are radially 
expanded into inUmate contact with the second subterranean zone compress the 
second subterranean zone. 

20. The method of daim 18, further comprising vibrating the second subterranean 
zone to inaease the rate of recovery of hydrocarbons from the second subterranean 
zone. 

21. The method of daim 18. further comprising vibrafing the second subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
Into intimate contact with the second subterranean zone. 

22. The method of daim 18. further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into inbmate contact with the second 
subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

23. A method of extracting materials from a produdng subtenanean zone in a 
wellbore. at least a portion of the weHbore induding a casing, comprising: 

positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the weUbore each induding 
one or more radial passages, the perforated tubulars traversing the produdng 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contad 
with the producing subterranean zone; 

fluidicly coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulare; 
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fiuidicly Isolating the producing subterranean zone from at least one ottier 
subterranean zone within the wellbore; and 

fluididy coupling at least one of the perforated tulMJiars with the producing 
subterranean zone. 

24. The method of daim 23, wherein the perforated tubulars that are radially 
expanded Into intimate contact with the producing sutiterranean zone compress the 
producing subterranean zone. 

25. The method of daim 23, further comprising vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

26. The method of daim 23, further comprising vibratir^ the produdng 
subterranean zone to clean the radial passages of the peitbrated tubulars that are 
radially exparKled into intimate contect with the produdng subtenanean zone. 

27. The method of daim 23, further comprising applying an bnpulsive load to the 
perforated tubulars that are radially expanded into intimate contad with Vne produdng 
subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

28. A system for isolating a first subtenanean zone from a second subtenanean 
zone in a wellbore, comprising: 

means for positioning one or more soTid tubulars wittiln the wellbore. the soHd 
tubulars traversing ttie first subtenanean zone; 

means for positioning one or more perforated tubulars within ttie wellbore each 
including one or more radial passages, tfie perforated tubulars traversing ttie second 
subterranean zone; 

means for radially expanding at least one of ttie solid tubulars arid perforated 
tubulars within ttie wellbore; 

means for radially expanding at teast one of the perforated tubulars into intimate 
contact with the second subterranean zone; 

means for fluididy coupling ttie perforated tubulars and ttie solid tubulars; and 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. 

29. The system of daim 28. wherein the means for radially expanding at least one 
of the perforated tut)ulars into intimale contact with the second subtenanean zone 
comprises means for compressing the second subterranean zone. 

30. The system, of daim 28, further comprising means for vibrating the second 
subtenanean zone to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

31. The system of daim 28, further comprising means for vibrating the second 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the second subtenanean zone. 

32. The system <rf daim 28, further comprising means for applying an impulsive 
toad to the perforated tubulars that are radially expanded into Intimate contact with the 
second subterranean zone to increase the rate of recovery of hydrocarbons from the 
second subterranean zone. 

33. A system for extracting materials from a produdng subtenanean zone in a 
wellbore. at least a portion of the welfoore Induding a casing, conning; 

means for positioning one or more sofid tubulars within the wellbore; 

means for positioning one or more perforated tubulars within the wellbore each 
induding one or more radial openings, the perforated tubulars traversing the produdng 
subterranean zone; 

means for radially expandbig at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for radially expanding at least one of tiie perforated tubulare Into intimate 
contact with the produdng subtenranean zone; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tobuters with the solid tubulars; 

means for fluididy Isolating the produdng subterranean zone from at least one 
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other subterranean zone within the wellbore; and 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subtenranean zone. 

5 34. The system of daim 33, wherein the means for radiaHy expanding at least one 
of the perforated tubulars into intimate contact with the produdng subterranean zone 
comprises means for compressing the produdng subterranean zone. 

35. The system of daim 33, further comprising means for vibrating the produdng 
1 0 subtenanean zone to inaease the rate of recovery of hydrocarbons from the producing 

subtenranean zone. 

36. The system of daim 33, further comprising means for vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubulars that are 

1 5 radially expanded into intimate conitact with the produdng subterranean zone. 

37. The system of daim 33. further comprising means for applying an impulsive 
load to the perforated tubulaiB that are radially expanded into intimate contact with the 
produdng subterranean zone to increase the rate of recovery erf hydrocarbons from the 

20 produdng subtenanean zone. 

38. An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean formation land indudes a perforated wellbore casing, comprising: 
25 one or more sdid tubular members, each solid tubular member induding one or 

more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 

and 

a shoe coupled to the zonal isolation assembly; 
30 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process performed within the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the perforated wellbore casing. 
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39. The appara\us of claim 38. wherein the perforated tubular members that are 
radially expanded into intimate contact with the perforated casing compress the 
subterranean formation. 

40. A method of isolating a first subterranean zone from a second subtenanean 
zone in a welibore that includes a perforated casing that traverses the second 
subterranean zone, comprising: 

positioning one or more solid tubutars within the welibore. the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars within the welibore each including 
one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid tubulara and perforated 
tubulars within the welibore; 

radially expanding at least one of the perforated tubulars into intimate contact 

with the perforated casing; 

fluidiciy coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the second 

subtenanean zone within the welibore external to the solid tubulars and perforated 

tubulars. 

41. The method of daim 40, wherein the perforated tajbulars that are radially 
expanded Into intimate contact vwlth the perforated casing compress the second 
subtenanean zone. 

42. The method of daim 40. further comprising vibrating the second subtenanean 
zone to increase the rate of recoveiy of hydrocarbons firom the second subtenanean 
»)ne. 

43. The method of daim 40, further comprising vibrating the second subtenanean 
zone to clean the radial passages of the perforated tubulara that are radially expanded 
into intimate contect with the perforated casing. 

44. The method of claim 40. further comprising applying an impulsive load to the 
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perforated tubulars that are radially expanded into intimate contact vA\h the perforated 
casing to increase the rate of recovery of hydrocarbons from the second subterranean 
zone. 

5 45. A method of extracting materials from a producing subterranean zone in a 
wellbore. at least a portion of the wellbore including a casing and a perforated casing 
that traverses the producing subterranean zone, comprising; 

positioning one or more solid tubulars within the wellbore; 
positioning one or more perforated tubulars within the wellbore each including 
10 one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contact 
15 with the perforated casing; 

fluididy coupling the solid tubulars with the casing; 
fjuididy coupling the perforated tubulars with the solid tubulars; 
fiuidiciy isolating the producing subtenanean zone from at least one other 
subtenanean zone within the wellbore; and 
20 fluididy coupling at least one of the perforated tubulars with the producing 

subterranean zone. 

46. The method of daim 45, wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the produdng 

25 subterranean zone. 

47. The niethod of daim 45, further comprising vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

30 

48. The method of daim 45, further comprising vibrating the producing 
subterranean zone to clean the radial passages of the perforated tubulars that are 
radially expanded into intimate contad with the perforated casing. 


100 


49. The method of claim 45, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
tubulars to increase the rate of recovery of hydrocart)on$ from the producing 
subtenranean zone. 

5 

50. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore that includes a perforated casing that traverses the second 
subtenranean zone, comprising: 

means for positioning one or more solid tubulars within 0ie wellbore, the solid 
1 0 tubulars traversing the first subten^nean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
indudtng one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
1 5 tubulars within the wellbore; 

means for radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing; 

means for flutdicly coupling the perforated tubulars and the solid tubulars; and 
means for preventing the passage of fluids from tiie first subterranean zone to 
20 the second subtenranean zone wittiin the wellbore external to the solid tubulars and 
perforated tubulars. 

51 . The system of daim 50, wherein ttie means for radially expanding at least one 
of the perforated tubulars into intimate contact with the perforated casing comprises 

25 means for compressing the second subterranean zone. 

52. The system of daim 50, further comprising means for vibrating ttie second 
subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subtenranean zone. 

30 

53. The system of daim 50, further comprising means for vibrating ttie second 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contad witti ttie perforated casing. 
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54. The system of dalm 50. further comprising means for applying an Impulsive 
load to the perforated tubulars that are radially expanded Into intimate contact with the 
perforated casing to increase the rate of recovery of hydrocartwns from the second 
subtenanean zone. 

55. A system for extracting materials from a producing subterranean zone In a 
wellbore, at least a portion of the wellbore including a casing and a perforated casing 
that traverses the producing subterranean zone, pomprising; 

means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars within the wellbore each 
Including one or more radial openings, the perforated tubulars traversing the producing 

subterranean zone; 

means for radially expanding at least one off the solid tubulars and the 
perforated tubulars within the wellbore; 

means for radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing; 

means for fluidicly coupling the solid tubulars with the casing: 

means for fluidicly coupfing the perforated tubulars with the solid tubulars; 

means for fluidicly Isolating the producing subterranean zone from at least one 
other subterranean zone within the wellbore; and 

means for fluidicly coupling at least one of the perforated tubulare with the 
producing subterranean zorte. 

56. The system of daim 55. wherein the means for radially expanding at least one 
of the perforated tubulars Into intimate contact with the perforated casing comprises 
means for compressing the producing subterranean zone. 

57. The system of daim 55, further comprising means for vibrating the produdng 
subterranean zone to Increase the rate of recovery of hydrocartK)ns from the producing 
subterranean zone. 

58. The system of daim 55, further comprising means for vibrating the produdng 
subtenanean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contad with the perforated casing. 
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59. The system of daim 55, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
perforated casing to increase the rate of recovery of hydrocartx>ns from the producing 
subterranean zone. 

60. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more sfM tubular members, each solid tubular member including one or 
more extemal seals; 

one or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or noore perforated tubular liners each including one or more radial 
passages cpupted to the interior surfaces of one or more of the perforated tubular 
members; and 

a shoe coupled to the zonal isolation asserinbly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are fomned by a radial expansion process performed within the wellbore; and 

wherein the perforated tubular liners are formed by a radial expansion process 
performed within the wellbore. 

61. A method of isolating a first subterranean zone from a second subterranean 
zone in a vrallbore. comprismg: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages wItWn the wellbore. the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the weilt>ore; 

fluididy coupfing the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore extemal to the primary solid tubulars and 
perforated tubulars; 
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positioning one or more perforated tubular liners within the interior of one or 
moreofthepetfoFatedtubidars; and 

radially expanding and plastically deforming the perforated tubular liners within 
the Interior of one or more of the perforated tubulars. 

62. A method of extracting materials from a producing subterranean zone in a 
weHbore. at least a portion of the weHbore lncludii>g a casing, comprising; 

positioning one or more solid tubulars within the weHbore; 

positioning one or more perforated tubulars each Including one or more radial 
passages within the weHbore. the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 

within the weltt)ore; 

fluididy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
fluididy Isolating the produdng subterranean zone from at least one other 
subterranean zone within the weHbore; 

fluididy couping at least one of the perforated tubulars with the produdng 

subteiranean zone; 

positioning one or more perforated tubular Hners within the interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically deforming the perforated tubular liners within 
the interior of one or more of the pertblated tubulars. 

63. A system for Isolating a first subtenranean zone from a second subterranean 

zone in a weilbore, comprising: 

means for positioning one or more solid tubulars within the weilbore. the solid 

tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each induding one or 
more radial passages wHhIn the weilbore. the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the weilbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 

means for radially expanding and plastically deforming the perforated tubular 
liners within the interior of one or more of the perforated tubulars. 

64. A system for extracting materials from a producing subterranean zone In a 
wellbore, at least a piortion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
producing subten^nean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for flutdidy coupling the solid tubulars with the casing; 

means for fluidicly coupling the perforated tubulars with the solid tubulars; 

means for fluidicly isolating the producing subterranean zone from at least one 
other subtenranean zone within the wellbore; 

means for fluidiciy coupling at least one of the perforated tubulars with the 
produdng subtenranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 

means for radially expanding and plastically deforming the perfected tubular 
liners within the interior of one or more of the perforated tubulars. 

65. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member including one or 
more external seals; 

two or more perforated tubular members each including radial passages 
coupled to the solid tubular memt)ers; and 

one or more one-way valves for controllably fluidicly coupling the perforated 
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tubular members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process perfomed within the wellbore. 

5 

66. A method of isolating a first subterranean zone from a second subtenanean 
zone having a plurality of producing zones In a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subtenanean zone; 
10 positioning two or more perforated tubulars each Including one or more radial 

passages within the wellbore. the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

15 fluididy coupling the perforated tubulars and the primary soBd tubulars; 

prevenUng the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weHbore external to the primary soBd tubulars and 
perforated tubulars; and 

preventing fluids from passing from one of the producing zones that has not 
20 been depleted to one of the producing zones that has been depleted. 

67. A method of extracting materials firom a weHbore having a plurality of producing 
subtenanean zones, at least a portion of the v>«UborB Including a casing, comprising: 
positioning one or more solid tubulars within the wellbore; 
25 positioning two or more perforated tubulars each Including one or more radial 

passages within the wellbore. the perforated tubulars traversing the producing 
subterranean zones; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
30 fluididy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
fluididy isolating the producing subterranean zone from at least one other 
subterranean zone wnthin ttie wellt^re; 

fluididy coupling at least one of the perforated tubulars with the produdng 
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subterranean zone; 

preventing fluids from passing from one of the producing zones that has not 
been depleted to one of the producing zones that has been depleted. 


5 68. A system for Isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing zones in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
1 0 more radial passages within the wellbore. the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
15 means for preventing the passage of fluids from the first subterranean zone to 

the second subtenranean zone within the wellbore external to the primary solid tubulars . 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
one or hkmb of the perforated tubulars; and 
20 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producing zones that has been depleted. 

69. A system for extracting materials from a plurality of producing subterranean 
zones in a wellbore, at least a portion of the wellbore including a casing, comprising; 
25 means f^ positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
produdng subterranean zones; 

means for radially expanding at least one of the solid tubulars and the 
30 perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 
other subterranean zone within the wellbore; 
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means for fluidlcly coupling at least one of the perforated tubulars with the 
producing subten^nean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 

means for preventing fluids from passing from one of the producing zones that 
has not been depleted to one of the producing zones that has been depleted* 

70. An apparatus for extracting geothermal energy from a subterranean fomnatlon 
containing a source of geothermal energy, comprising: 

a zonal isolation assembly positioned within the subterranean formation, 
comprising: 

. one or more solid tubular ntembers, each solid tubular member including one or 
more external seals; 

one or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expanston process perfonned within the wellbore. 

71. A method of isolating a first subterranean zone from a second subterranean 
zone Including a source of geothermal energy in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subtenanean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

fluidiciy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
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perforated tubulars; and 

positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically deforming the perforated tubular liners within 
5 the interior of one or more of the perforated tubulars. 


72. A method of extracting geothenmal energy from a subten'anean geothemnal 
zone in a wellbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 
10 positioning one or more perforated tubulars each including one or more radial 

. passages within the wellbore, the perforated tubulars traversing the subterranean 
geothermal zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
1 5 fluididy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the subterranean geothermal zone from at least one other 
subterranean zone within the wellbore; and 

fluididy coupling at least one of the perforated tubulars with the subtenanean 
20 geothermal zone. 

73. A system for isolating a first subterranean zone from a second geothennal 
subterranean zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
25 tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the second 
geothemnal subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
30 tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 

means for preventing the passage of fluids from the first subterranean zone to 
the second geothennal subtenanean zone within the wellt>ore external to the primary 
solid tubulars and perforated tubulars. 
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74. A system for extracting geothermal energy from a subterranean geothermal 
zone in a wellbore, at least a portion of the wellbore including a casing, comprising; 

5 means for positioning one or more solid tubulars wittiin the wellbore; 

means for portioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
subterranean geothermal zone; 

means for radially expanding at least one of the solid tubulars and the 
1 0 perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 
means for fluididy coupling the perforated tubulars with the solid tubulars; 
means for fluididy isolating the subterranean geothermal zone fronri at least one 
other subten^nean zone within the weNbore; and 
15 means for fluididy coupling at least one of the perforated tubulars with the 

subten^nean geothermal zone. 

75. An apparatus, comprising: 

a zonal isolation assembly comprising: 
20 one or more solid tubular members, each solid tubular member induding one or 

more external seals; 

one or more perforated tubular members each induding one or wore radial 
passages coupled to the solid tubular members; and 

a shoe coupled to the zonal isolation assembly; 
25 wherein at least one of the solid tubular members and the perforated tubular 

members are fonmed by a radial expansion process performed within the wellbore; and 

wherein the radial passage of at least one of the perforated tubular members 
are deaned by further radial expansion of the perforated tubular members within the 
wellbore. 

30 

76. A method of isolating a first subtenranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellt>ore. the solid tubulars 
traversing the first subterranean zone; 
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positioning one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubuiars traversing the second 
subtenranean zone; 

radially expanding at least one of the primary solid tubuiars and perforated 
5 tubuiars within the wellbore; 

fluidiciy coupling the perforated tubuiars and the solid tubuiars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubuiars and perforated 
tubuiars; and 

10 cleaning materials from the radial passages of at least one of the perforated 

tubuiars by further radial expansion of the perforated tubuiars within the weHbore. 

77. A method of extracting materials from a producing subterranean zone in a 
wellt)ore, at least a portion of the wellbore Including a casing, comprising; 

1 5 positioning one or more solid tubuiars within the wellbore; 

positioning one or more perforated tubuiars within the wellbore each including 
one or more radial passages, the perforated tubuiars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubuiars and the perforated tubuiars 
20 within the wellbore; 

fluidiciy coupling the solid tubuiars with the casing; 
fluidiciy coupling the perforated tubuiars with the solid tubuiars; 
fiuididy isolating the producing subterranean ;K>ne from at least one other 
sutyterranean zone within the wellbore; 
25 fluidiciy coupling at least one of the perforated tubuiars with the produdng 

siibten^nean zone; 

monitoring the operating temperatures, pressures, and flow rates vyithin one or 
more of the perforated tubuiars; and 

cleaning materials from the radial passages of at least one of the perforated 
30 tubuiars by further radial expansion of the perforated tubuiars within the wellbore. 

78. A system for isolating a first subterranean zone from a second subtenxinean 
zone in a wellbore, comprising: 


111 


means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
Including one or wofe radial passages, the perforated tubulars tra>ferslng the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the wellbore; 

means for fluidldy coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars; and 

means for cleaning materials from the radial passages of at least one of the 
perforated tubulars by farther radial expansion of the perforated tubulars withfr) the 
wellbore. 

79. A system for extracting materials from a producing subterranean zone In a 
wellbore, at least a portion of the wellbore Including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars within the wellbore each 
Including one or more radial passages, the perforated tubulars traversing the producing 
subterrariean zone; 

means for radially expanding at least one of me solid tubulars and the 

perforated tubulars within the wellbore; 

means for fluidldy coupling the solid tutHilars with the casing; 

means for fluidldy coupling the perforated tubulars with the soRd tubulars; 

means for fluidldy isolaf ng the producing subterranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluidldy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; and 

means for cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 
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Amendments to the claiiQs have been filed as follows 


CLAIMS 

1. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular mennber Including one or 
more external seals; 

one or more perforated tubular members coupled to the solid tubular members, 
the perforated tubular members defining a longitudinal flow passage; 

one or more flow control valves operably coupled to the perforated tubular 
members for controlling the How of fluldic materials through the perforated tubular 

memt)ers; 

one or more temperature sensors located within the longitudinal flow passage of 
one or more of the perforated tubular members for monitoring the operating 
temperature within the perforated tubular members; 

one or more pressure sensors located within the longitudinal flow passage of one 
or more of the perforated tubular members for monitoring the operating pressure within 
the perforated tubular members; and 

one or more flow sensors located within the longitudinal flow passage of one or 
more of the perforated tubular members for monitoring the operating flow rate within 
the perforated tubular members; and 

a shoe coupled to the zonal isolation assembly; and 

a controller operably coupled to the flow control valves, the temperature sensors, 
the pressure sensors, and the flow sensors for monitoring the temperature, pressure 
and flow sensors and controllirKi the operation of the flow control valves; and 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process perfomned within a wellbore; and 

an expansion cone adapted to radially expand at least one of the solid tubular 
members or at least one of the perforated tubular members. 

2. The apparatus of claim 1, wherein the expansion cone is adapted to operate 
under fluid pressure. 

3. The apparatus of claim 1 . wherein the expansion cone comprises an outer 
surface comprising a parabolic outer profile. 

4. The apparatus of claim 1, wherein the expansion cone comprises a first conical 
outer surface and a second conical outer surface. 


5. The apparatus of claim 1 , wherein the expansion cone comprises at least three 
adjacent conical outer surfaces. 

5 6. The apparatus of daim 4, wherein the first conical outer surface comprises an 
angle of attadc between and 20\ 

7. The apparatus of daim 4 or 6 . wherein the second conical outer surface 
comprises an angle of attack t>etween 4"* and 1 5*". ~ 

10 

8. The apparatus of any one of daims 4-7, wherein the angle of attack decreases 
from a front end of the expansion cone to a back end of the expansion cone. 

9. The apparatus of daim 1. wherein at least one of the solid tubular members and 
15 at least one of the perforated tubular members are coupled with a threaded connection. 

1 0. The apparatus of daim 9, wherein the threaded connection is radially expanded 
within the wellbore. 

20 11. A method of isolating a first subtenranean zone from a second subterranean zone 
in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subtenanean zone; 

positioning one or more perforated tubulars within the wellt>ore. the padorated 
25 tubulars traversing the second subtenranean zone, the perforated tubular members 
defining a longitudinal flow passage; 

radially expanding at least one of the prinr^ry solid tubulars and perforated 
tubulars within the wellbore, with an expansion device comprising a first conical outer 
surface and a second conical outer surface; 
30 fluididy coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars; 

monitoring the operating temperatures, pressures, and flow rates within the 
35 longitudinal flow passage of one or more of the perforated tubulars; and 

controlling the flow of fluidic materials through the perforated tubulars as a 


function of the monitored operating temperatures, pressures, and flow rates. 

12. The method of daim 1 1 , wherein the radially expanding comprises an expansion 
device. 

5 

13. The method of claim 12, wherein the expansion device comprises an expansion 
cone. 

14. The method of claim' 12, wherein the expansion device is adapted to operate 
10 under fluid pressure. 

15. The method of daim 12, wherein the expansion device comprises a paratx)ljc 
expansion device. 

15 16. The method of daim 1 2, wherein the expansion device comprises a first conical 
outer surface and a second conical outer surface. 

17. The method of claim 1 2, wherein the expansion device coniprises at least three 
adjacent conical outer surfaces. 

20 

18. The method of claim 1 6, wherein the first conical outer surface comprises an 
angle of attack between 8"" and 20"". 

1 9. The method of claim 1 6 or 1 8, wherein the second conical outer surfece 
25 comprises an angle of attack between 4"* and 1 5^ 

20. The method of any one of claims 16-19. wherein the angle of attack decreases 
from a front end of the expansion device to a back end of the expansion device. 

30 21 . The method of daim 1 1 . wherein at least one of the solid tubular members and at 
least one of the perforated tubular members are coupled with a threaded connedion. 

22. The method of claim 21 , wherein the threaded connedion is radially expanded 
within the wellbore. 

35 


23. A method of extracting materials from a produdng subten-anean zone in a 


wellbore, at least a portion of the wellbore including a casing, comprising: 

positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the producing subtenranean zone, the perforated tubular members 
defining a longitudinal flow passage; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore, with an expansion device comprising a first conical outer surface 
arKl a second conical outer surface; 

fluidicly coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

fluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluidicly coupling at least one of the perforated tubulars with the producing 
subterranean zone; 

monitoring the operating temperatures, pressures, and flow rates within the 
longitudinal flow passage of one or more of the perforated tubulars; and 

controlling the flow of fluidic materials through the perforated tubulars as a 
function of the monitored operating temperatures, pressures, and flow rates. 

24. The method of daim 23, wherein the radially expanding comprises an expansion 
device. 

25. The method of daim 24, wherein the expansion device comprises an expansion 
cone. 

26. The method of daim 24, wherein the expansion device is adapted to operate 
under fluid pressure. 

27. The method of daim 24, wherein the expansion device comprises a parabolic 
expansion device. 

28. The method of claim 24, wherein the expansion device comprises a first conical 
outer surface and a second conical outer surfoce. 

29. The method of claim 24, wherein the expansion device comprises at least three 
adjacent conical outer surfaces. 


in 

30. The method of claim 28, \«^erein the first conical outer surface comprises art 
angle of attack between about 8° and about 20*. 

31 . The method of claim 28 or 30, wherein the second conical outer surface 
comprises an angle of attack between 4" and 15*. 

32. The method of any one of claims 28-31. wherein the angle of attack decreases 
from a front end of the expansion device to a back end of the expansion device. 

33. The method of claim 23 wherein at least one of the solid tubular members and at 
least one of the perforated tubular members are coupled vidth a threaded connection. 

34. The method of dalm 33 wherein the threaded connection is radially expanded 
within the wellbore. 

35. A system for isolating a first subt^nean zone linom a second subterranean 
zone in a wellbore, compn'sing: 

means for positioning one or more solid tubuiars within the wellbore, the soiki 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore. the 
perforated tubulars traversing the second subterranean zone, the perforated tubular 
members defining a longitudinal flow passage; 

means for radially expanding at least one of the solkj tubulars and perforated 
tubulars within the wellbore, comprising a first conical outer surface and a second 
conical outer surface; 

means for fluididy coupling the perforated tubulars and the solkJ tubulars; 

means for preventing the passage of fluids from ttie first subterranean zone to 
the second subtenanean zone within the wellbore external to the soMd tubulars and 
perforated tubulars; 

means for monitoring the operating temperatures, pressures, and flow rates 
within the longitudinal flow passage of one or more of the perforated tubulars; and 

means for controlling the flow of fluidic materials through the perforated tubulars 
as a function of tiie monitored operating temperatures, pressures, and flow rates. 


I. The system of daim 35 wherein the means for radially expanding comprises 
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expansion device adapted to radially expand at least one of the solid tubular members 
or at least one of the perforated tubular members. 


37. The system of dalm 36 wherein the expansion device comprises an expansion 
5 cone. 

38. The system of daim 36 wherein the expansion device is adapted to operate 
under fluid pressure. 

1 0 39. The system of daim 36 wherein the expansion device comprises a parabolic 
expansion device. 

40. The system of claim 36, wherein the expansion device comprises a first conical 
outer surface and a second conical outer surface. 

15 

41 . The system of daim 36, wherein the expansion device comprises at least three 
adjacent conical outer surfaces. 

42. The system of daim 40, wherein the first conical outer surface comprises an 
20 angle of attack between 8'' and 20\ 

43. The system of daim 40 or 42, wherein the second conical outer surface 
comprises an angle of attack between 4*" and IS"". 

25 44. The system of any one of dalms 40-43. wherein the angle of attack decreases 
from a front end of the expansion device to a back end of the expanston device. 

45. The system of dalm 35, wherein at least one of the solid tubular members and at 
least one of the perforated tubular members are coupled with a threaded connection. 

30 

46. The system of claim 45, wherein the threaded connection is radially expanded 
within the wellbore. 

47. A system for extrading materials from a producing subterranean zone in a 
35 wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 
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means for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, the perforated tubular 
members defining a longitudinal flow paissage; 

means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, comprising a first conical outer surface and a second 
conical outer surface; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluldidy coupling the perforated tubulars with the solid tubulars; 

means for fluldidy isolating the producing subterranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone; 

means for monitoring the operating temperatures, pressures, and flow rates 
within the longitudinal flow passage of one or more of the perforated tubulars; and 

means for controlling the flow of fluidic materials through the perforated tubulars 
as a function of the monHored operating temperatures, pressures, and flow rates. 

48. The system of dairh 47, wherein the mear^s for radially expanding comprises an 
expansion device adapted to radially expand at least one of the sdid tubular members 
or at least one of the perforated tubular membere. 

49. The system of daim 48. wherein the expansion device comprises an expansion 
cone. 


60. The system of daim 48. vidiereln the expansion device Is adapted to operate 
under fluid pressure. 

51. The system of daim 48. wherein the expansion device comprises a parabolic 
expansion device. 

52. The system of daim 48. wherein the expansion device comprises a first conical 
outer surface and a second conical outer surface. 


53. The system of daim 48. wherein the expansion device comprises at least three 
adjacent conical outer surfaces. 


54. The system of claim 52, wherein the first conical outer surface comprises an 
angle of attack between 8* and 20". 

55. The system of daim 52 or 54. wherein the second conical outer surface 
comprises an angle of attack between 4* and 15*. 

56. The system of any one of claims 52-55, wherein the angle of attack decreases 
from a front end of the expansion device to a back end of the expansion device. 

57. The system of claim 47, wherein at least one of the solid tubular members and at 
least one of the perforated tubular members are coupled with a threaded connectton. 

58. The system of claim 57, wherein the threaded connection is radially expanded 
within the wetlbore. 
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